DOCDMBHT BESDflfe 



ED 127 15>» 
TlTLE 

IHSTITOTIOH 
SPOUS iGE'SCY' 



; . SB 021 013 . 

Practical Applications of ^Space Systeis, Supporting 
Paper lOi Institutional Arrangements. 
HatioHfil Academy of Sciences - Haticnal 'Research 
Council, lashington, l>*C. Assembly of Engineering. 
National' Academy of S.ciences - national Besearch 
Council,. Washington, D.C. ; Hational Aeronautics and' 
Space Adain-istration, Washington, D^C. 
•^5 ^ .. • - , • 

HSB-09-012-106 

56p.;.Por relatted docuBents, see SB021003-010-and •* 
SE021012-017 

Space Applications Board, Hational^B^search Council, 
2101 Constitution 'Avenue, H.H. , Washington, D.C. 
20418 (free)^ * ' . ^ ' 

ap-$0.83 RC-i3.50 Plus Postag^i* . \ > ^ 
♦Aerospcbc^ Technology; ♦Comauj^ication Satellites; ^ 
■ ' ♦'institutional Adainistratiofi; ♦! nterinstitutional 

• Ciooperation; Research; Science Education; ♦Space 
Sciences; Technology . * ' ^ 

ABSTHACT * ' • ^ • 

This report summarizes the findings of one of 
fourteen panels that studied progress in space, science applicatioSs 
and defined user needs potentially capable of being met by 
space-systea applications. The study was requested by the Hational 
Aeronautics and Sp.ace Administration (HASAf and was conducted by the 
Space Aj^^lications -Board. The panels comprised user specialists drawn 
fr6m fedjBral, state^ and local governments and from busi|iess and 
industry. In this report, the Panel pn Institutional Arrangements," 
exaiuxes the application of space Systems to earthly problems that 
are recogni^d as currently or imminently critical. The Panel 
recommended that deliberate and planned programs together with the 
necessary institutional arjangei^^n-^s ^e established to assure the 
widest possible ap.plicaticn of spate technology. <MH) 



' POB DATS 
COHTBACT 
flOT2 * • 

•AVAILABLE PB0I5 



BD5S PRICE 
D^CEiPTORS 



* Doctiients acguiired ^^5^ ESit inCloaa. ilany informal unpublished , * 

* Materials not available froM othec sources. ESIC Mak«s every "effort * 

* to ab'taii^the best copy q.vailable. Heve^rtheless, it^is of Marginal * 

* reproducibility are ofteib. encountered and this affects the quality •* 

* of the Microfiche alid hardcopy reproductions -BBIC iakes available * 
*k via the EBIC DocuMetit Beproduction Service (BOB'S") . BDSS is not * 

* responsible for 'the^ quality of .the original dpcuMent. I^epcoductions * 

* supplied by BDSS -are the best that can be Mad*^ IroM' the original! * 



.s. 



Practical Applications 
pf Space Systems 



U S OE^WTMENTOFl^CALTH * 
EDUCATION t WEV^AtE 
NATIONAL INSTITUTE 0^ 
EOUCATiON ^ 

p-f evc>« Oft cftc^As rA-"cs o« g s 

S'A'EC OO NOT ViECCSSAft ,v ft^Pfte 
Ses'0«*'C A. SA* OhA,. •^■'Eoc 
COvCA' ON P'OS * OS Oft PO* -^v 



-4- 

•t-H 



Supporting Paiper 10 ' 




y # » 



< 4 



A Panel Report Prepared for the 



Space Applications Board 



Assernbly- of Engineering 



'J . National Research Council 

Or' . / * • 



ERIC 



'I 



1974 SUKhER STUDY ON ^CTICAL APPLICATIONS OF SPACE SYSTEMS 



STUui' DIPSCIOP. . 

Jack M. Caii5)bell 

President, Fedeyatioiv of Rocky 

Mountain States ^ 
Denver, Colorado . 



DEPUTY ^DIHECTQP 

Killis Havkins ' \ ^ 
Senior Technical Advisor 
Lockheed Aircraft Corporation 
Burbank, California 



FoKcl on Weather and Clirate 

George S. Benton '(Chai man) 
Vice President 
Johns Hopkins University 
Baltimore, Maryland 

Fanel on Uses of CarTnimioations 

Peter C. Goldcatk^ (Chaircan) • 
President . ' 

Goldmark CoEiaunicatior^ Corporation 
Stanford,' Connecticut ^ 

?anel^-oH Land Use Plcoming 

John R. .Crowley (Chainaan) ^ • 
Chaiman, Colorado Land Use 

CoEimission 
Englewood, Colorado 

Panerl on Agriculture^ Forests & Range 

A.' R. Bardwm (Chaiman) , ' . * 

Vice President = ^ * . 
Cargfll, Incorporated^ ♦ 
Minneapolis, Minnesota w * 

Panel *on IplanS, Wa-Ur' Resources 

•Leonard T. Crdok (Chaiman^ 
Executive Director' 
Great Lakes Basin Conmssion 
Ann Arbor, Michigan 

Panel on Extractable Resources 
* 

Kiinan B. Heroy, Jr. (Chaiizian) . 
Vice President antf Treasurer 
Southern Methodist University 
Dallas, Jexas • 

^ Panel qti En]tiromental Quality 

^ K. Keii^erger (Chaiman) 
Pre^'dent, Environccntal Quality 

S/s tecis. Incorporated 
Rockville, Maryland • ' 



Panel on Marine'^and I^arittr'^ U^es 

Janes J. Rte>'nolds (Chaiman) , 
President, Anerican Institute of 

Merchant Shipping 
Washington, D»C. % 

y^Panel on Materials" Processing in Space 

Winfield K. Tyler (Chaiman) 
*Vice President for. CorporaiXe Research 
Xemx Corporation 
Rochester, New York 

- Panel on Institutional Arrangements 

Harold Finger (Chainsan) 
Manager, Center for .^nergy Systens 
The General Electric Cosapany 
Washington, D.G.' 

Pan^l on Costs and Benefits 

.Albert K^ley (CKaiman^ .. 

Dean, School of Managenent 

Boston CoUege , - ^ - * 

Boston/ Massachusetts^ 

V • • • 

^Panet on Space Transportation 

'.Walter F. Burke (Chaiman) 
Consultant 

Corona del Mar, California* 



Panel on Infomation Processing & Sen>ices 

S. Benedict Levin (Chaiman) 
Exe6itive Vice President 
Earth Satellite Corporation 
Washington, B.C. ' 

Panel on Technology • 

f 

Robert K. Roney (Chaiman) ^ 4. * 

Vi-ce President, Space S Connunications 
Hughes Aircraft Cojnpany 
Los ,Ajigeles, California 



(July 1974) 



A P P 
S P A 



P AlC-t I C^L 



L-I C A T Til N S' 0 "f" 
^5:-$ Y'S J E M S 



Supporting -Paper 10 



INSTITUTIONAL ARRANGEMENTS 



♦ 



The Report of the 

PANEL ati INSTITUTIONAL ARRANGEMENTS 
to the 

SPACE Af PLICATIONS- BOARD 
of the . , • ■ 

•ASSEMBLY OF "ENGINEERING 
NATIONAL RESEARCH COUNCIL ■ 



Published by ' - 

NATIONAL ACADEMY OF SCIENCES 

WASHINGTON, D.C. . 

1975 



\ 



This is a report of work Under Contract. 
No. NSR 09-012-106 between the National 
Aeronautics and Space .Administration and 
the National Academy of Sciences. 



^^aildble from 

Space Applications ?oard 
T.^ -National Reseatch Council.-, 

2 lt)l* Constitution, Avenue, N.K/'^ 
i Washington, D.C. 20418 ' 



PREFACE 



In November 1973, the National Aeronautics and Space Acfininistration 
"(NASA) ask^d the National Acadein>r .of Engineering* to conduct a siitainer study 
•of future applications of space systems^ with particular emphasis on .practical 
approaches, taking into consideration socioeconomic benefits^ NASA asked tifat 
the study also consider how these applications would ii^fluence or Be influenced 
^^the Space Shuttle System, the principal space transportation system of the 
19K)*s.^ In. December 1973, the Academy agreed tt>' perform the ^udy and assigned 
the task-to the Space Applications Board .(SAB)/ / ^ {, 

* In the summers of 1967 and 1968, the Nation3;l Academy o^ Sci^^s ha{l 
convened a grodp of eminent scientists and engineers to determine vrtiat research 
*and de«:el6pment Was necessary to permit the exploitatioff of useful applications 
'of earth-oriented satellites. "The SAB concluded that sinc^ the NAS study, 
operational jreather and communications satellites and the successful* first 
year of use of the experimental Earth Resources Technology Satellite had jdemon- 
str^te'd conclusively a technological 'capability that could form a foundation ' 
for expanding the useful applications of space-dejived inlfohn'ation and sferjy.ces, 
and that it was^ now .necessary to obtain, from a broad cross-section of potential 
users, new ideas and needs that might guide the development of future space 
systems -for practical a|)plications^^ ' 

After discussions'-with RASA, and other interested federal agencies, it 
J^^^agreed that ^ major 'aim of the "summer study^ should be to involyej akd 
to attempt tp understand the tieeds of, resource" managers. and other decision,- 
makers 'who had "as yet only considered space systems as experimental father* ' » ' 
than as useful eleme^nts of major day-to-day operation'al irtformation and service 
systems. Under* the general direction o'f the SAB, then, a representative group. 
of u^ers and potential users conducted an-intensive two-week stu^y to define 
user needs that might be met by iliformation.or services derived from earth- 
orbiting satellites. This work was done in July 1974 at-Snowma^s, Colorado. 

For. the study, nine user-oriented panels were formed, comprised of present 
or potential public* and private users, including businessmen, state and local ' 
government officials, res'ource managers, and other decision-maker^^. A number 



♦Effective July 1, 1974, the National Academy of Sciences and the hiational 

Academy of Engineering reorganized the National Research Council into eight 

assemblies and commissions. All National Academy t)f Engineering program units, 
including the SAB, became the Assembly of Engineering. 
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of Scientists and technologists also participated; functioning essentially 
as expert consultants. The assignment made to the panels 'included revievsing 
progress in space applications since t'he NAS study of 1968*^ and defining user 
needi potentially capable of being met by space-system applications. User 
specialists, drawa from federal, stater and loc&l governments and from business 
and ^ndustr)', were impaneled in the following fields: ^ 

Panel •^l; Keather and Climate . 

Panel' 2: Uses of Communications • \ 

■ v^aOTl 5: 'Land Use Planning ' * 'X^ 

* ^ ; -J Panel 4:- Agriculture, Forest, and Range 

( ■ • * ' Panel 5; Inlrand Water Resources. ' h ^ 

* Panel * 6: Extractable Resources 

.Panel 7: " JEnvi»ronmental Quality " 

Panel 8: Marine and Maritime Uses 



Panel, 9^ Materials- Processing in Space 



' In Addition, ^ study the socioeconomic benefits, the influence of tech- 
nology, ^'d the interface vdth space transportation systems; the following 
panels (termed interactive panels) were coi^vene*: 



Panel. lO 
Panel. 11 
Panel 12 
Panel 13 
Panel l4 



Institutional Arrangements 
Cos-ts and Benefits 
Space Transportation 

Information Services and Information Processing 
Technology * - 



As a basis for their deliberations, the latter groups used needs expressed 
by the user panels. A substantial amount* of interaction with the user panels 
was designed into the study plan and was found to be both desirable and neces- 
sary. ( ■ 

The major part of the study was accomplished by the panels. The function 
of the SAB was to review the work of the panels, to evaluate the^,r findings, 
and to derive from their work an integrated set of major conclusions ai^ *recom- 
menclations. The Board's findings, * which include certaia significant recommen- 
dations fjTom the panel reports, as well as more general ones arrived at by 
considering the work of the study as a whole, are ^contained in a report pre- 
pared by jthe Board.** , . 

It should be emphasized that the study was^ not designed^to make detailed 
assessments of all of the factors which should be considered in establishing 
priorities. In sc^e%/:ases, for example, options other than space systems for , 
accomplishing the;^9^ objectives may need to be assessed; requirements for 



^National Research Council. 'Jseful Applications of Ear^th-Oriented Satellites^ 
Report of the Central Reviei) Comrittee. National Academy of Sciences, 
Washington, D.C., 1969. 
**Space Applications Board, National Research Council. Practical Applications 
of Space Sys tens. National Academy' erf Sciences, Washington, D.C., 1975.* 
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, institutional or organizational supptrrt may need to be appraised; multiple ' 
uses of systems may need to be evaluated to achieve the most efficient and 
economic returns. In some cases, analyses ofN^)sts and -benefits will b^ nefeded^ 
'.In this connection, specific cost-bene^fit studies were not conducted as a part 
of the two-week study. Recoomendations for certain •such analyses, however, 
appear in^e Board*s report, together with recommendations designed to provide 
an imprQVedjbaSis upon which to.niake cost-benefit "^sessments . 

iTTSum, the study v^as ■ designed to provider opportunity for knowledgeable 
and experienced^ Users, expert in their» fields, ^5 e;q)ress their needs for 
information or services vhich might (or mightinot) -be- ipet by space systems, 
and to rejate ^\ie prfesent and potential capabilities of space systems to their 
needs. The ^tudy did not attempt 'to examine in detail the scientific, 'techni- 
cal, or economic bases for the needs expressed by the users. 

The SAB was impressed by' the quality of -the panels' worjc and hAs asked 
that^th'fitr reports be made available as supporting documents for the Board's 
report. While tm Board is in general acccxrcl with the panel reports, it. floes 
not necessarily endorse tbeA in every detail.' , ' • ^ 

' The conclusions and recommendations of this panel report should be con- 

, sidered within. the context of the' repprt ^^'repaxed by the^ace Applicatibns 
Board. The views presented in the panel repoirt* represent the genera I'cons ens us 
of the pan§:i. Some individuarmfembers of the^ paiiel m^ -not agYe^ With' every 
conclusion or recommendation contained in the reop^T^ , ".^^ • * 
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INTRODUCTION 



The Nationai A6ronabtics. and Space Act of 1958 (P.l/85^'5681 established K 
'^""^ aeronautical -and space act iv ties of the Un S States 
N^^^fl 1'''°''' Pff ^"^osesufor the benefit of all^S!" Se 
bUity tot " ^'"^ 'P'"' Adndnist^t^^n (NASA) was charged 'wxth ;espil;si- 

* ' '* » / . « 

, "a) pl-an, direct- ".and conduct aeronautical ahd space activities- • ' 

■ • • ' . ■ - 

"(2).. arirange for participation by' the 'sci^htific community in plan- , ■ 
• . ning scientific m^asuremfints and observations to be*made through ' 

' . / ^® °f aeronautical ;and space vehicles;, and- conduct or 'arrange ■ 
for the^ conduct of -such measurement^ and bbsej^atioAs; aJid" 

. • "(5) projride fot the widest practicable and ^propriate dissemination '* " 
of information: concerning- its - actdyi ties and the i:esults t3ieteof.'S 
. . ■ ' ■ . ' ■ • ■ 

of whl^^ ess made in fulfilling fthes^charges serves as a dramatic example 
IIZ^ ? achieved in a caxefully pJaSnedi w^ll-managed, and fechnicall? ' ■ 

LeSrLn efforf^eljdnr^he.capaHilities.of. all lectors df tlie nSi^n/ 
Less, than a decade -and a-ha;f aft,er passage of . the act initiating the U»S. space 
^r^^wJik"^ teqimological capability l^d.bee)i-aeveioped?and d^In- , 
^llTin. ^Vf^^^^ an impprtant extension to;W^ground, air, It^sea ciabil- 
'hS h° ^.hat benefit manJ:it»d. Indeed, operational' -Stel- 

! significantly chai)ged t'ephnological approaches k the fields 

^ rT^Z and hSve h^d beneficial influences fhi^oughout t2'- 

worfd ^|pace systems that survey earth resources are.serving^experimental uses, 
clearly demonstrating the capability i(f providing lar^e amours of . inf rfr7iiati%a ■ 
aboufa-«idfe variety of. tiynamiQ, dfaracteristics" of the' eartSi^ ' \' 

•nxe.U.S. and- the rest of th^ world', however, have" only scratched the sur-'' 
face of potential useful, applications of ipacS technology. Hae United States 
hajvnot yet cbisnitti-d itself to a program' designed to aSs^re the widest practi- 
cahfe use;^ ^litatipn of this hew c^ability "...Avoted to peaceful purpose? 
for the benefit of all aanl^d." _ • , HUipu*«, 
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The Panel on InstitutioiTal Arrangements believes that space systeias capabil- 
ities are. now at the stage where an effort to apply those capabilities is 
^ warranted* Achieving 'full return on U.S.' space inv^stjaents will fequire a 

deliberate program to apply space systens (1) as a supplement to existing ground, 
sea, and air systems, (2) as a more effective alternative to pi^esent methods, 
and (3) as a means of providing previously nonexistent capabilities. The Panel' 
7^ recognises that such an effort will require "continuing federal investment in ' 
A technological research, ilevelopment, ^nd demonstAtio» activities. The Panel 
. \ believes that federal funding wi'll be required ~ and should be provided ~ for 
many user-eriented institutional and infrastructure developmental activities 
that will\constitute''a .major part of this new phase of the national space program. 
In this phase, >tfie Panel believed it 2Sj(^ce$s^iy to encourage funding as well 
, as in-kind support from state* and J^e«lg)^vernmeh^ and frojn private organiza- 
tions that in ipany*cases wilL be tHe^/tnirrfementers its applying spaoe technology,. 
^ In defining institution'^1 arrangeilients to insure the widest practicable 
application of spar^ systems, the Panel has considered a number of factors. 
•Among them are* the following: ^ . ' ' 

Many .federal, .state, and local government .agencies, .private groups, 
. and>intema]^lonal organizations are involved in 'activities that can 
' benefit from space systems. 

» There are very few fields in which the-potentiaj user* community 

(users within federal j state, and local government and agbncies in . 
the prdvatte sector) is sufficiently well aggregated to assure that 
^ 'user j.nterfests anci.need^ can be adequately represented by a single 
^ gi'oup. ^ Generally, it 4^5 difficult fo^ dnterpsted federal* Agencies or 
even. Bureaus within ^ojfe^agency to =Sgree that any one of them can speak 
for the n9e*ds o^ all» Nonfederal users also are not generally prepared 
• to accept onemepibef as , representative of all* • • «' 

. ..•The ability of users tO'Understand the si^ificatfQe jjrf space systems"^^ ^ 
^ and $pace*-de rived data kjid to apply them, in their operations varies 
. * widely. Some individuals^afd organisations interested and technically 
^ • • 'competent consider as^a^^iiKz'Honai thfeir 'use of '^information 'or serWces. . 
'provided hy space s^tAms that actually are experimental a*nd develop- 
mental.^ At . the other (extreme there are large nu!rf)ers;of potential 
users who*, have never cojteidene^d vhether or not , space systems ^an-be * 
f ' • of help in their actiyities'^i^ and in ^ct have no i^ea what is avail-* 
able. P^jhaps the greatest probftem is to provide^ to an orgajiization 
that has attajined a position" of technical leadership using long-standing 
and veil-developed Jechniqu§s,^a basis uppa whicTi to objectively evilu- 
\ ate the possible benefits of^switching,tcf itew techniques, based on • 
space system^. ' * * * '4 * • * 

\ , ' ^ © ' - 

teeis generally^* are Reluctant to discard their oxistiig^systems and^z. 
method^ and even to try using new systems b^ed on spacecraft unless 
they are reasonably assured that there will oe continuity in the data 
• or services provided by the satellites. TTie usefulness of the infer- * * 
Uiation or services which spacecraft provide can be most accurately 

* ■ 14 ' 
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assured by .encouraging -the in>>olvement of potential ushers* The result- 
ing feedback ^ould assist, in jigging the jfotential benefits from use 
• o-f the space system. ThjLs Is the normal market evaluation process used 
by industrial organizations. ' - ^ 
* 

From the experience already gained in using the prodScts of the first • 
,^^^rth resources technology satellite, and with ^e capabilities that 
the space shuttle and its space laboratory will provide, it seems clear 
that each spacecraft or each manned flight mission *can serve many dif- 
ferent users. For such raultipie-use spacecraft ot missions, however, 
ther^ do not exist adequate institutional arfangements for establish- , 
ing pay load priorities, guaranteeing users an input to spa^cecraft and 
mission definition, .and coordinating user.' requirements. • Integration of 
the requirements 9f multiple users 'and^ evolution of realistic mission 
pl^ns for space systems will be sufficiently complex and costly to make 
it essential to have an effective and disciplined mechanism for feedback 
. and' negotiation on mission characteristics, cost^, optimum arrangements . 
of sensors, scheduling, etc. 

*As sJiou^d be expected, especially in view of'tight federal budgit con- 
straints and turrent economic problems, the Office of Management and 
Budget (0MB) is skeptical of efforts to establish any operational space 
system capabil^y until hard assessment has been made of potential 
benefits in relation to costs. Tb6 0MB tries to assure that options 
for progifam and -budget determination are not foreclosed by implied or 
explicit operational* commitments. 

* 

Data from the Department of Defense (DOD) spac6 missions are not gener- 
ally available for use by civilian federal, state, and local governmental 
agencies^ and by commercial and ot^ier private users. 

To date, charges "to u&ers of space-derived data have coyered only direct 
costs, £Jr exaiaple, the costs of pictures or'ta^es. However, when pr9- 
grams p»ceed ffom the experimental to the operatioriar stages, it may be 
appropriate To increase user charges To cover costs of increasing ^ ^ 
^ c^ability to provide data and to conduct special missions for particular 
^^users. It must be noted, however, that pricing policy could have " ^ 
significant impacts beyond"* the simple raising^of revenue/ Pricing policy 
could be used to shape the transition from research and development tol 
operational uses. Foj example, a price which jdst recovers out— of- ./ 
pocket reproduction costs during the research and development stage 
could encourage transitional use whil? a hi^er price in the operajtional . 
stage could help recover system costs, ^ 

In addition to the. above factors, the Panel also tbok into consideration 
numerous e$tablished practices and existing agreements, as weijL as relevant 
organizational experiences. Nevertheless, the Paqel recognizes that*its analy- 
sis is not a coziplete one. Tice did not penult the Panel to deal with certain 
specific and detailed issues that arise from the work of various other Pdnels. 
For example, there are clearly institutional barriers to* direct troadtasting 
from satellites to individual hones in dispersed and sparsely populated areas. 



as [suggested by the Panel on Uses of Conimunicatt.ons for certain public safvices; 
to international banking syst^ias b^ed on use of satellites to relay da^;*as 
also considered by the Communications Panel; ^d to some of tl^e activities 
en\*isioned by the Panel on Material^S^rocessing in Space.* Substantially more 
.study \s needed^ of such^ issues. More analysis is also needed to define , 
institutional requirements adequate to permit practical applications of space 
systems to achieve fully their potential. * , 
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♦See, also Practical Appltcations of* Space Systems y SvSpvorting Pcqper 2: Vses^of 
Co^^daatimsy and Siqjfporting FapBT^-S: I-iaterials Proaessing in Space. Reports 
of the Panels on Uses of Coinmuni cations and Materials Processing in Space «v the 
Space Applications Board, National Research.Council . National Acaden>' of Sciences 
Washington, D.C., 1975. > . v * * 



PHAStS I,N THE EVOLUTION OF 5PACE SYSTEMS 
USES OR APPLICATIONS 



•In the months immedi^ately following the launch of the first man-made earthj 
satellite, the concern of the nation, was with developing a capability to drf things 
in space, ar>d the National Aeronautics and Space Act of 1958 accordingly placed 
maj-br emphases *n research, and development associated with^^he. exploration of 

♦ space. Spac^^^^ctivities npw ra^e from research ^d development to operational 
systems, so that a broader view of the scope of the national space program is 
required. In its deliberations, the Panel, on Insti^^utional Arrangements identified 
three distinct phases in the evollition o-f space systems,- .each requiring different ^ 
institutional arr^gements. . The phases are .(1) research and development, 

(2) transitional, and (3) operational. • ' t ^ ' 

' ■ • • , V < 

RESEARCH AND DEVELOPMENT PHASE ' • * ' 

The R§D phase is that phase in whidi the required technology is. acquired, 
system characteristics are. determined, experimental systems are developed and 
\ launched,' and the systems and technological capabilities are tested and evaluated. 
Typically,;^ this phase scientific Principal Investigators (PI)' suggest tech- 
niques to be tested for their capability to ^d in carrying gut a particular dis- 
ciplinary .research intejj^st; The PI — an expe^rimenter — is, in fact^the "user'? bf 

• the space system, in this |)hase, and the scientific community is encouraged by JJASA . 
to participate in the PI process. At this stage, NASA Has typically viewed as 

^additional "users"* other federal agencies \fliich have programs cipsely related to 
the capabilities of the experimental space system: for example, the National Oceania 
and Atmospheric Administration (NOAA) for weather, the Department of Agriculture' 
(USDA) for agrioxltural researdtv^ aird the Department of the 'Interior (USDI) for 

^ .mineral resources'^ rang^ management, and foresby. It shoulci'be noted that the 

• g§D phase is not always clearly defined, since users frequently consider the 

* eaa^y spac^ systems to be, pffoviding operational infotoation and capabilities in 
terns of their particular needs, when actually they are still regarded by the 
the developers ^ e^erimental. . J ^ ; - v , ^ 

. "'. TRANSITIONAL PHAS^ 

Nearing the end of the R§D phase, user classes may begin to be ^recognized * 
f. and it may be possible to postulate or even define missions^ An important 

♦ * 
5 ' . 

4 

■ . "17 



ERIC 



constraint to fUrthex progress is that the capabilities of the technology and 
the requirements of the potential users aye not yet well matched. The user 
market is neither fully identified nor developed. There is then, what the Panel 
definets as a transitional phase. 

During the transitional phase, the" emphaisis shifts from experiments in 
technolog>' to experiments in putting tlie .cap.abilities of the space system to 
practical use. Demonstration projects, which, give potential users *aii opportunity 
to try the new capabilities, are implemented but users do not have to abandon 
conventional techniques and commit to dependence on the spac« system. Potential 
users must test ^d evaluate the application of space systems to their particular 
needs. .Equipment and operating procedures advajice out' of th^ experimental stage, 
toward the "off-the-shelf" status needed for the operational phase, and the 
management ,and institutional arrangements iiake sv>ch a transition as well. »The 
market -- the potential users and the mptmer in which they will use the^new 
capability — becomes ^better defined. In^this phas ^preliminary benefits from 
demonstration projects can* be asse^ec^ to provide^ a. basis' for operational invest- 
ment decisicKs. * . ^ . V 

* • :" , 
^ ' • ' • 

' • • • ' "^OPERATIONAL PHASE 

» ' Toward the end of i:he tr^sitioftal ^l|ase, it has been demonstrated that the 
technology is reli^able, key potentiai'use;^s Ifave be#n identified, and capabil- 
ities of the technQlogy have been matched with user needs. The nature of 
institutiojial, interactions should haye become apparent, ' and in, some cases, the 
nun4)er aitd activities of potential users should have. become clear. Th^ system 
is ready to euter into practical use.^ If it^vis to do so, however, an appro- a 
priate institutional i^ramework is ^ssenti^C Questions — such, as who^is^ 
responsible, who pays, who has' acceSs to .tlfe service or the informati^on vKich 
the system wilL'^rovide"-- must b6 answered* Tbe operational phase may Require \ 
• — particularly in the case of the Space Shuttle — thaj users who have unique ' 
^requirenents justi^, their own pay loads and pay certain costs. For an operational 
earth resources system, where ^heeds for many "users must be integrated into pack- 
ages, institutional arrangements will require "^jjrioritization of user requirements. 
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SOME PAST EXAMPLES OP INSTITUTIONAL ARRANGEMENTS 
FOR SPApE SYSTEMS USES OR APPLICATIONS 



t • 

9 ... 

( . . • * ' 

\ J }^ considering institutional aj^rangements , it 'is applxjpriate to examine 

J. ^ . some institutional arrangements wliich alxeady exist or h-ave existed in the past, 
\ -and which might* serve as precedents or "exac^jles appropriate to one of the three ' 
' • phases in the evolution of space s>-sjtemsi* The Panel recognizes that few-institu- 
. Tional mechanisms fit the different phases exactly, and that the perception of 
the phase in which a- gi^en system falls may change with time and viewer (for, 
, exanpl^, as cited earlier, a system which i^ viewed as experimental by the ' 
. 'developer may be perceived as operational by a user)'; 

\ » * 

• f 

♦ t • 

# • * 

• ' • :* RESEARCH AND. DEVfeLOPMENT EHASE 

The 'Interagency Coordination Coianittee for the Earth Resoiirces Sujvey ^ ' . 
Program (ICCERSP)., chartered by t^ie Office of Management and Budget in 1972', ' 
, ■ ; _ (constitutes a formalized mechanism fdr. interagency coordination of the- earth 

.resources survey program - a prograiS »hi<h is now in the research and develop- 
ment* stage. An Earth Resources Survey Program Review Committee (ERSPRC), 
, established in 1568, was a forerrunner of ICCERSP but had fewer .members and 
slightly different objectives. The ICCERSP charter remains In effect until., 
early 1975. The Committee is chaired by the Deputy Administrator of )JASA, and 
includes members from N^SA, iJSDA, U.S. Department of Conmerce (DOC), DOD, USD! ' ; 
U.S^. Department of State (USpS)„U.S. Army..Cqrps of Engineers (USACE), the 
Environmental Protection fi^ency (EPA), and, until its dissolution i^U973» the' 
Office of Science and Technology (OST). Qfficial observers are appointed from 
the Council on. Environmental Qualify, the ^^lational Security Council', OMB and . 
the Natiqnal Aeronautics and Space CoUncd;i' (until it was disbanded). 'The ' 
charter provides that each user agency shall be responsible for developing appli- 
cations snd test programs for evaluating ^d justifying the usefulness of earth ■ 
resources survey activities to the communijty it serves. Each agency also is 
responsible (working with NASA as the lead development agency) for appropriate 
data dissfemination to the citizens -pf the United States and abroad. User agencies 
are defined as those which may potentially use earth observations data or infor- 
mation, either to iii5)rove internal., operations or as part of their seryiees to 
the public in ahcordance with their established missions. With regard" to the 
/Committee's influence'on funding of earth ^sources programs, dt should be noted ' 
that the- charter provides that the Committe* will coordinate the plans and pro- 
grams which comprise' the national progrgi ahd review and comment, on a 
timely basis, on budgets for the vaiiod^ elfements of the program. 

* 
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The charter :also provides that federal user agencies will^ontinue to propose 
and justify funding for space applications that are of interest to their 
constituencies* , • . , 

Some observations pertinent to the. effectiveness. of ICCERSP as aii institu- 
tional mechanism foi* assuring the exploration by research and development ef 
potential beneficial uses of space systems include: " ^ ^ - 

.^5, The charter did not originally provide foV cpnsi deration of 

an operational system; a provision was added later^tb the effect 
that the costs of moving toward an operational system should be 
considered within existing resources; - . * 



The Committee has no fullrtime or independent staff; and 

^ ^ -jVhile the Committee includes representative^ from man^ Cbut 
♦ * not all) federal •agencies having an interest in., earth resources ■ 

programs, it does not include representatives from actual or 
potential* nonfederal users. . • ' 

* * ; ^ 

Anothfer institutional arrangement, of ve3;y different, scope, is the provision 
of support in the R§D phase by the development agency (NASA) to agencies with 
environmental responsibilities. An exsin^le is a current series o'f interagency 
agreements between NASA and EPA, Here agreements are made between specific NASA 
program offices or research centers and EPA program offices or f\eld research 
centers related to automobile engiiTe emissions techn\^logy, as vttll as the sensor 
technology for detecting or measuring pollution, and, are ^uppl^ent^d by a set 
of informal working relationships. Such institutional arT4ngements 'are in many 
ways typical of those s^t up. during th^ R§D phases of space^syst£ifis, and tend 
to be characterized as follows: (1) the^ are based on ^lateral ""agreements 
between two federal agencies; (2) they sometimes include transfer of funds fi^ 
one ageacy to another to carry out a specific experiment Cbut not to shift large 
elements of program cost^; (3) jthey imply that the user agency is voicing the 
research interests and needs of its constituency (imply because nonfederal u^ers 
are represented in no other v?ay); (4) by their nature, they require no' Independent 
staff; and (S) they Often^are opeh-|^fided ilPthat^ey remain in effect until .the 
research objective has been .accoi3q)lishedi (Whil^ termination dates may be 
specified for administrative purposes, they are frequently and easily extended), 

. - TRANSITIONAL PHASE 

A basic agreement of 1964 be^een th6 0*S, Department of Commerce and %ie 
National Aeronautics and Spa<;e Administration donc§ming an operational meteoro- 
logical satellite system had aspects related to both transitional and operational 
phases. The- agreement established a fcasis for the U,S, Weather Bureau to reim- 
burse NASA for providing operational spacecraft and supporting technoloa^ for 
the development of sate^^ite fieteorological programs. Under this arrangement, 
the Television Infrared Research Observational Satellite (TIROS)* series of satel- 
lites^ was modified to meet operational needs; the TIROS series- was later opera- 
tionally designated as Environmental Survey Saleljlites, Certain of the 
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Applications Technolog>' Satellite /ATS) and NIMBUS series were covered under the 
agreement. The }964 agreement was superseded by a 1973 agreement designating 
NOM as the i^esjJonsible agency within the Depai:ttnent of Commerce. The transition- 
al >hase, as defined by the Panel,, occurired while the 1964 agreement was in force. 
The operational phase is now covered by the 1973 agreement. The arrangement 
provides for a Wetedrological Satellite'' Progjrara ReVi^' Board. It also provides 
that fulids can be transferred from dOC to offset costs to NASA of support services • 
It should be noted that the Panel on Meteorology of the 1967-68 summer 
^ study recommended that NASA continue R§D to measure atmospheric temperature, 

* ^ moisture, winds, end cloud cover, implement at iron of the recommendation i<^ an 

mterestiii^^ Illustration of the transitional phase in thkt the agreement (1) is • 
, related to a single application area '(meteorology) ; (2) specffies a review board 
between, the tw^D involved agencies; (3) uses" fund transfers from the user agency 
to reimburse NASA for support services,; and (4) recognizes that NASA will con- 
tinue funding for R5D during the transitioi>al period. 

.•Vnpfiher significant institutional .arrangement is represented by the- ^ 
*Corxiuni^tions Satellites Act of 1962 {P.'b. ^87-624) which established the 
Communications Satellite Corporation (Cd^^ATJt This act assigns to NASA, the 
obligation to advise the Federal Communications -Commission on mattei^s relating 
to the^^^^sl^Jlcal characteristics of communications^satellite systems and designs. 

^ ^' This legislated requirement- lecgthe 1967-68 study panel' lOn Point-to-Ppint Comrau- 
ru cations to conclude that ''There are no alternatives to NASA's accepting j-espon- 
sibilities for further R&D because NASA has a statutory obligation. ^. to provide t 
^ the technological support for the pe;;4^nent policy-making agencies of the govern-v 

nent . Jhe need •for. NASA to maintain competence in satellite c6mraunications . 

was recognized by the' Office of Telecommunications Policy in Januaiy 1974, m a - 
memorandum to all agencies within the E^^ecutive Branch, which' set forth the 
arrangements under which NASA Uould continue to provide technical support for 
communications satellites. ^ ^ • > 

The Communi cat-ions Satellite Act of J962,. as a toechanism for institutional 
arrangements, may be evaluated as follows: ' (1) it is' a legislate mechanisto> 
carrying yiplications for new funding arrangements (while NASA would be Reimbursed 
by COMSAT for launch and. support services, a funding sdi^rangement is implied that . 
is qualitatively and legally different from usual interagency fund transfers); 
(2) COMSAT decisions on program scope and priorities in^Dortant to its own con- 
stituency are taken outside the federal budget process; (3)^ the duration of the " . 
arrangement is not fixed; (4) representation*** from nonfederal users is extensive 
and is controlled by user organizations; (5)^ the ^mechanism itself does niot 
establish the basis whereby the entife scope of U.S. interests, such as those 
S>f thf Department of* State are^expressed, rather, these are expressed in separate 
agreepents ,with international organizations; and (6) the mechanism 'has'^Ii&tat ions 
as a policy example because of the nature -of the technology involved, the UjS.- 

♦^tional Research Cc^cil. Useful Applications of Earthfbrient^ Satellites: 
report of the Panel on' Meteorology (P^el 4). National Academy of Sciences, 
Iteshington, D.C., 1969. ^ ♦ 

^*RepcTt of the Panel on Point-to-Point Cormunioations^ (1969) p, 5. 
***This consideration relates' less .to the act as an instrument for trai^ltion and 
more^ to the operational nature of the program conducted after passage of the act. 
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climate in 1962 regarding peaceful uses of space; and the clearly intei 
nature of the program. . . ' : 



- ' • • ' 1 . OPERATIONAL PHASg * 

*The 197^ basic agreement mentioned in the previous section established ^ 
DOC-NASA Satellite Program Board, This Board Is a coordinating group witH ,two * 
^members and a cx)-chairma\i from each of the -agencies, NASA and NOAA, The agree- 
ment provides t^iat each major project initiated under the agreement shall "require_ 
a separate memorandtim of 1 understanding, stipulating fund transxers and other 
joint responsibilities Disagreements which may. arise are resolved by r^ferra| ' 
to. higher authorities in both agencies • 'Riis represents an .Institutional mecJ^^- , 
nism for an operational iystem which (1) relie? on fund transfers from, the user 
agency.' to reimburse support costs; (2) is not statutorily oaseij (except insofar 
as enabling legislation permits 'agencies tp enter into such»agrlementsl ; (3) is 
not Of fixed 'duration but^ subject to termination or modification by either ajgency 
at^ any time; (4') specifies no direct involvement of nonfedei^al users; (S) implies 
that the needs of the user coraujunity are expressed by NOAA as the prime user; ^ 
and (6) extends beyond the narrow sX:6pe (yet ebuo logy) of the previous agreement 
to* include environmental satej-lites. This last point is of interest because, V / 
while the agreement is citegorized here as relating to the operational phase,' 
perhaps only activities relating to meteorology (and relating directly to th^ 
superseded 1964 agreement) are* actually operational* Activities relating to 
other ar^s are more properly classed^as in the transitiona^l or R§D phase.,. 
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' -A PROPOSE&^INSTITUTIONAL FRAMEW0RK . 

FOR Space .sYSTEMsr uses or 'applications 




TECHNICAL SUPPORT SERVICES 

. — ^ , , . . . . / 



In examining* how technical support sermces HfctgKt best be , provided to the 

u^ex community, the^Panel considered four factors:" * 

• • 4 ' • . 

'Hie technical expertise reqiiired, • 
The 'high cao,^'^l investment involved/, • * 



• 



The possible cost savings, ajjd ^ 



. The need to maintain a core capability; as required, to si:qpport 
all users, • . ' . * • . ' . * 

The factors involving technical expertise and high capit^al cqs^s are selS- 

- explanatory. The third factor — possible cost savings while it. teMtes to 
the other factors as well, in this case is intended to identify the s^jaiigs 
achieved by providing a^ common-use capability, human ot physical, whiM would be 

* under-Utilized and would cost more If developed by each user to satisfA }}is own 
requirements. The fourth factor is perhaps the most important of all. \fi.is the 
belter of the Pianel on Institutional Arrangements thsit access to space srfeurd be 
available to all useK having the ability to pay. This 4s not intended to imply, 
the exclusion of others; some potential ufers' may possess neither tiie teqinical 
ability nor the desire to devel'op their own operations capability. In marty cases,, 
too, the need for a space-based operation may be a singular or infrequent require- 
ment and thus not justifjr the development of an integjral. capability. The Panel 
believes that a coreSr^q/ability should be maintained to provide potential t^SQts 
with an ^opportunity to purch^e support services as required. 

The Panel recognizes that the Depairtment of Defense must have its own "^space- 
related facilities and technical capability for reasons of national defense!.,. The 
existence of these facilities, capabilities^ and resulting space dajta is sometimes , 

- used as an argument against the development of parallel 'systems for non-militflLry 
^ use. Unfortunately, security consideration^ or pre-empting military i^equirements 

prevent the facilities,. capabilities, and data from. being available to meet civil 
needs. Joint use of facilities, capabilities^ and data should certainly be 
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encouraged in /areas in %jhich» national security is not/vi^^ated, but sorie duplica- 
tion ife^ untiuestibnably necessary to mee*t aji of the nation's needs. 

After considering the four factors, the Panel has ideatified areas in^which 
technical syppo^rt .services' to meet civil needs can best be p^ylded by a single 
.f ivil. or garii nation. • Th§ Panel' concludfes that NASA is the logical and appropriate^ 
prgaD^ization to provide these services and believes that NA§A can do this in 4 
jnanher consistent with^jjt^piresent opferating mode. • . . 

Launch Operatio\is , ' . /■ ■ 

I The launch operatioh is a unique function, technically demanding and in'IrM^i 
ing complex^ interactions betvfee\i such elements as a st^andairdized launch vehi^ 
chqtkout and iSurith facilities, range and tracjcing networks, and raj\ge safety 
. I ■ The. management of these interrelated activities demau^s the services of a s|n; 
; launching organization. The present -mode of operation, 1ft which individual/h; 
ware elements are checked out by the user ojiganization and then turned ^ve 
the launching. organization ^for final processing and launch* is wfell develv 
appears adequate for continuing use. In ail launches of U.*S> spacecraft t^ 
the service-has been provided by either NASA . or DOD. The -Panel feels t^he ' 
of this responsibility between these two agencies is apprbpriate and 6h'ou 
continued in the future. - • " ' 





Spacecraft Development 

Ope^ration? in space involve long duration exposur 
gravity and total vacuum. The systems mtist depend 'upo 
power and must have a highly reliable capability for 
trpl, data acquisition and handling, communications, 
and development of these systems is very specialized 
Negotiating contracts, Refining systems, developing 
technical compliance, and identifying and resolving 
and management s'pepialties which even the most*soph 
NASA and DOD should not be required to develop inde 
expected to develop' easily; For these reasons the 
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defense services in these areas should be made available by NASA to/ all users 
requiring them or that NASA should at least , be prraared to provide /appropriate 
advisory support., - 

Assart of its role in support of sp ape era ftj' development, NASA should offer 
alternative packaging and mission planning data^.and define corresponding costs 
to the user. NASA, working simultaneously witlr^users from DOD, mom science and. 
technology organizations, and from organizations with broader applications, also 
should develop integrated (that is, combining, needs of several users) hardware 
packages and mission time lines (schedules of events and the' precise time at 
which 'their occurrence is planned). More sophisticated users aLd those employing 
already developed space systems should be* allowed to purchase ^ " 

services than less sophisticated users and those who are stil 
ing theit hardware. • 

Provisions shou^ld also be made to* account for the^varyi 
federal, other public, fend private secitors. 
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Piyload • ' ' » • . • * , 

^ASA should work on a cost reimbursable basis with -various users in the 
defiMtion and development of pay load packages. This -support service should be 
provided* in a .manner similar to thit- outlined for spacecraft .developments' 
/ . ■ ' V * • ^ ' ' ' 

Gfftund Facilities - . ^ 

'4 "■ / • ' 

i Certain large and unique ground facilities are required Jn* the launch ^ind 
Operation of spacecraft. These facilities include .fhe' launch complfex, .the track- 
gig^d data-acquisition netwt)rk, and the flttss.ion oReratioiTs complex. In view o£ 
<|he unique and sophisticated nature of these facHities and their use, the Panel * 
.leneves that it' id appropriate for NASA to^provide and ijperate the, facilities; 
|Vdditionally, certain other development facilities which are unique and non- " * . 
|coinpetitive, such. as thermal vacuum chambers, structural and vibration^ test (V 
|facilities and appropriate simulators, should' bp recognized ^as national facilities 
f and managed by NASA employing institutional arrangements similar to those, now 
P involved with wind tunnels, • , ^ ' , 




Spacecraft Command and Control 

'/ ^ ^ . . . , 

Whereas* the need for unifie* technical support services is clear, thfe areas • 
of responsibility in spacecraft^ command and control are not 6o clearly defined. / 
,0n one hand, the high capital investment and the specialized technical capabili- 
ties involved support the need fof coiilmon facilities for spacecraft command and 
Operation. »Thi$ A^iew is supported by the fact that Aany users may require 'datai^ 
from a single spacecraft and that* problems related to interaction and different* 
requirements *Cin sensors, for example) may, be difficult to resolve.. On the other 
hand, in the future many' user agencies will be involved in this activity in* ai 
major way and dn a contp.nuing basis (far exampl^, NOAA in the t)peration of We.atKer 
satellites) so .that some user ageocies pjrob'aMy shbuld 'develop their own capability. 
A concept of user conSftafid and^cbntrol is st^jfcrted l?y the facfthat detailed 
knowledge of the tedyAcal aSpetftsi?f t;he ntissidn is required in' -order toj.oper ate . 
and control the spacecraft. tfstidllyt,th§-''u§.er is most ifiSolved In and .knowledge- 
able _of this part of the jnission. Itkapp^s^, ^then, tha%t^issu.e o£^^jja$f<^^ • " 
command and control should be decided on a 6^e-by*case tasl^.^t^ cols^^ratt^ns' 
is given to the poin1;s- raised hare as well a^ to. ot3ier issues "wliich my'^aJfe^^ 
particular decision. ■ ^ - * ^ 



Data Processing 



^ The case of data , handling is similar to the question of spacecraft: cdmman4 
.and control in that it does not appe^ to be a 'function which clearly'^ shoUld be 
performed. by NASA or clearly should alw^s be le^t to usefS.J In favor of centraliza 
tion are the high costs 'of data acquisition, calibration, conversion to engineer- 
ing units, storage, and analysis. For users with low volume requirements which 
are not time-critical,' a centralized organization appears most logical. In the^ 
experimental pKase, data ^processing should^ be a service available from NASA to"* 



all potential usexs' iii order to assure, open- access to, space gen^ated' data,. A \ 
mechanism to iriiplement such a policy -iti one specific '^ea is di^u'ssed later^ 
However, users ^may find it advantageous to develop .their own cap*abiiiti^§s when 
they hav^ a continuing need^for lax^e ajnounts of data or require detailed knowl- 
edge of *the end use of the data in or^er to properly analyze it* Other tfac^ors 
.that maj^ lead individual lis.e^s t6 establishing th^i? own capabilities for data, 
handling" ^clude (1) fieed for direct access^ rw dat^a, (2) proprietary or .sensi- 
tive features of the data, (3) time sensitivity 'and ^irgejicy, and (4) possible use 
of tRe data in some control or monitori^ig, sense Which could h^ve legal, .control, 
o? sensitive international implications. 

\ - " 

Recommendation , • * / 



It is recommended th^t^ wtth the exceptions >or qualifications noted ^ ^ 

*in the foj^egoing ^scussion^ NASA provide the technical support services 
/ ' identified: •> • . . f ' . . ' ^ ^ ' . ^ - • ~ 

. ' ^ • ' * • ' DATA'-MAN-AGEMENT" . » . • ■ 

^ ^- Ea^tib observatieias by sateHite-bo^ne sensors generate^ lai^ quantities of 
^ "data,, and thus pose vjpique> problems^of institutional, arrangements • *1lie^data 
Lserve many users, witn differing reqtlirements for data acquisition, data proces- 
sings dissemWtion, ^data formats, and timeliiiess. The Panel believes thart:^ 
'decentralized >3^tems for data processing, matching u;5er capabilities and, needs, - 
.should and are^ certain to eyolve as/space systems for earth resource surveys 
attaiji" th^ operational phase. ^Deceniralizejl data systems will permit meeting the 
unique jieed3 of many users,' and may provide better data processing capabilities 
at lower 'cbst.' - : * * 

The Panel emphasizes that* every eff^|^ mus.t be made to, assure that users 
space data in specific* disciplines are not ^o tightly. tied to^^articOlar data 
sources that they ^re precluded f r6m' using the data .acquired from space systems 
in diverse ways not anticipated-by the particOlar data^ dissemination source. For 
example, only recently has it become widely appreciated that the datt generated' 
by met^eoro logical satellites could h<ave a strong impact on agricultyre/ Tile Panel 
notes p&xticularly the- coimnents *of .the 1974 study of th^Pauel on' l^eather and 
Climite* in relation to this point. . . ♦ " ^ ' * 

Uniqufe Needs^* ^ ' 

The Panel believes that experimental use of data provided hy ERTS-'l has 
deijioi^^trated the'biroad applicability, and many benefits of remotely sensed data. 
jOverall benefit is likely, to become optimized iwhen many specialist users ^p^ly 
to their problem's sps^ce-derived data pombined with data from other sources.^ 
The analysis and application methods which each user employs will probably be 

^ — ' . ■ ■ ■ -.-^ ■ ■ ' - . • ; ' 

*Panel ^ Weather and Climate / Practical Applications of Space Systems^ Sup--* 
'parting Paper 1: Report of the Panel on Weather and Climate. Report, to the 
Space Applications Board,' National Research Council. ^National Academy of 
Science3,vWashington, Q.C., 1975> ^ , • 1 ^ ' 



unique to his area of resource management, off en regional and peculiar to specific 
organizational needs. Broad 'applicability and specialized met^ods/^f application 
are placing many demands upon the curreht system for disseminating LANDSAT data. 
In the future, a single centralized data facility (such as the USDI Earth Resoyrces 
Observation System Data Center) probably will be unabie to meet processing needs 
efficiently and within the time frame many users .require* 

Dat-a. Processing Capability " • . . " . ■ 

• Data processing, technology , has befen in a period of explosive growth, marked 
by increasing capability and decreasing cost. Increasing capability is needed 
to handle projected data acquisition rates, to perform corrective preprocessing 
functions, and to provcide output of a variety of standar4 products for analysis 
by individual ^ers. Decreasing cost will enable users to perform more computer 
analysis and to enter the data flow at a point wh-ere value recep.ved exceeds % 
investment cost. Ground stations in foreign countries are prototypes^ of .special- 
ized (agency, regional, pr special-interest) data centers whidh will come into 
being«after data continuity is assured. D^cteasing costs and unique processing 
needs combine to encourage decentralized and specialized data centers. 



Data Flow . ' . 

The current policy on data dissemination' provides open access to all earth 
resources data by marketing -them through federal centers, principally the USDI 
facility at Sioux Fails, South Dakota. Figure I is a simplified flow chart for 
current LANDSAT data"* Demonstrated benefits, unique user needs, conqje^ive 
advantages to^nations or commercial firms, and steadily decreasing costs .of data 
processing will result ^in more users of earth resources data. Some of these 
users wilTbe prepared to make the investment neces^ry to adquire data directly 
from the spacecifaft. Some nations have already done so. " ' * 

In th.e R§D phase of earth observations, data collection and dissemination 
were centralized, lisers were few (and they were pM:ncipaUy scientific -users) , 
cind benefits were being developed and demonstrated. In th^ trSLnsitional^hase/ 
decentralization 1}econfes necessary andTias already begun. Foreign data centers - 
are receiving and processing data and government agencies and commercial firms' ' 
in this country are increasing their processing and analyisis capabilities. 
Acquisition of data directly from the satellite by some users is lil^ely to occur 
eventually. Continuifig restrictions on acquisition of data or encoding of data., 
would add complexity to the sy^em and be of uncertain- effectiveness.^ Open and* 
equal oppoirtunity for access to ddta should foster program growth" and^ extend 
benefitsv 

Data systems and operating precedents for tlje .processing and dissemination 
of meteorological data are, well established and effective^ Continued advai^ces ^ 
in meteorology and earth resburces and related satellite teoinologies should 
bring increasing opportunities for data exchange* Agriculture and water 
resources management are exp^ted to benefit substantially from advanced in 
weather forecasting^ especially ft^om precipitation fdrecasting aj)d monlTtoring. 
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Meteoral6^ will benefit from the use ih earth resources programs of sensors of 
higher resolution ♦ ^ 

' • . ■ 

Reconnnehdat ions 

The Panel on Institutional Arrangements offers the following reconnnendations 
in Sie area of .data management: ^ 

(1) That the present policy of equal and open access should be con-- 
Hnuedj cmd should be extended, to permit access at any level in ' , 
the multi'-iiered data flow system* 

•« 

(2) The price of data obtained by users from federally-operated data 
centers should cover the cost of processing in the research^and ' 

' development phase and a share of. the capital investment in the 

operational phasp^Priority or quick^response processing should 
be provided at a price commenspoKite with added costs. Pricing 
should reflect the broad issues discussed later in this report. 

(Z) A master archival system^ operated by ^ the U.S. Government j should 
provide a repository for all earth resoifrces data collected by 
satellites and federally-^operated aircraft. This master archival^ * * 
system should provide standardised fomats for data processing 
and retrieval. 

4 

(4) The Space Applications Board of the national Research Council 

should explore meens for promoting beneficial and timely inter^ ^ 
change of technologies and data between earth resoia^es programs 
and meteorology. 

RESEARCH AND DEVELOPMENT RESPONSIBILITIES • ^ 

The National Aeronautics and Space Act clearly assigns to NASA responsibil- 
ity for research and development of space systems hardware. It is generally 
'agreed that this charge applies to vork done during the R§D phase of space systems 
evolution as that phase has been defined earlier. However/ major issues have 
arisen within the Executive Branch about whether federal support of .R§D to iii5)rt)ve 
capabilities and applications needs to 'continue dinring the transitional and opera- 
tional phases and after significant operational usees' are being inade of existing 
space systeias. ' 

During the transitional phase, a well defined ^larket is not available feven* 
though technology applicable to various uses has already been demonstrated. In » 
such a situation it i^ obvious that Qnly limited, if any, incentive exists for 
private investment. JEven when a space* system is operational, incentives for 
further R§D investment by non-feSeral governmental or by priva^te users may not 
exist. ^ . - ^ • 

Various, factors may contribute to the lack of investment in followup Ri|Dl 
First, the benefits of space system ^plications are spread among many users. 

« 
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In such a circimstance, while the total benefit may be large, the direct individ- 
ual benefit is too small to make it worthwhile for any one user to undertake' a 
significant R§D investment. Aggregation of user investments^ould probably be 
needed for bfoadly based follow-up RSD. Anti-trust, laws and v^ious federal 
policies, however, may inhibit such cooperative efforts. In addition, as * 
describeii earlier, aggregation of a diverse user constituency is difficult. Also, 
an organization,* whether it .be private or governmental, operating an existing \ 
system and appl>dn^ its results will generally continue to'^rely on that system* 
in order to ^ortize fully an investipent already made instead of undertaking 
operations with an improved system. Further, the tendency is to continue use, of 
a present system unless the new system offers substantial opportunities for 
increased market and reasonably early fetum on investment. Iii5)rov^ments that 
are justified by public needs and that are directed principajdty to tlje public 
good, on the other hand, are not normally initiated with private funds. This 
lack of incentive for 'advanced R§D is* particularly evident in fields where com- 
petitive arrangements have not yet evolved and also where patlSet opportunities 
^and advantages are still small or uncertain, 

Jt is not clear at this time how many satellites will be* needed in the 
operational oKase to meet continui^ig requirements far. the wide variety of earth 
resources aj^lications which must be expected. Private manufacturers will have 
little or no incentive to fund R§D unless they can see that large numbers * of 
systems will be heeded aid that they will have a reasonable chance of "icquiring 
enough of a market, share to recoup R§D costs. It does not now seem lively that 
they will do so ,even in the operationail phases of space systems since their 
market share will 'probably coQtinue low and sporadically fluctuating. It appears, 
furthermore, that an incentive for the private community to invest in R§p will 
not exist in the tratnsitional phase 'since, by definition, a market is no^ yet 
available and encouragement of user interest, involvement and 4)rganizat^^ph is 
implied. • , . - - , ^ . • ^ . . ' 

The Panel therefore concludes that some mechanism must b^^ defined to a5sure 
continuing improvement in 'space systems at least .during the transitional phase 
since analysis indicates t^iat potential henefit^ to usezfe may ultimately be 
derived from such improvements. The Panel b^liev^rs there is logic in continuing 
to rely on NASA to organize and manage this followu^) R§D. It remains^ however,' 
to determine how such activity should be funded and how to assure user involve- 
ment in program definition. ^ 

NASA obviously has a responsibility, in accordance with the Space Act, ta 
define and budget for its *own R§D needs. The Panel believes that during the 
transitional phase, while 'institutional arrangements are being worked out, users 
should play an increasingly. strong role in th^ definition of R§D programs plan- 
ned^ and conducted by NASA. During this phase NASA should continue to budget for 
the* R§D. (The Panel will propose later in this report an institutional mechanism 
which it believes can help ,to assure user, participation in defining R§D programs.) 

During the operational phase of space systems, a different approach seems 
appropria te, e ven though a lack of incentive for private investment may aiso be 
evident in certain cas^s. In the operational phase, systems are developed and 
a \iser community exists* Satellites owned and operated by gfovemment agencies 
or by private organization^ are in. place. At this stage, cei;tain in5>rovements,*. 
specifically aimed at public benefit^, may.be needed. Khen* these iii5)rovements 
are dlearly within the responsibility of existing federal agencies, it may, be 



^ ejected that these agencies* will provide the funds for the needed R§D. When 
the t^D requir^ement^ are not wnhin the' jurisdiction of any single agency, how- 

^ ever, they nuist^e identified bj^ some medianism (such as that proposed later in 
this report)** In tijese cases it appears appropriate for NASA to respond to 
identified needs by including R§p wLthin i,ts budget. The same is true of broad, 
national needs* Wh^n the private ^ctor is involved in an operational system 
or a user has identified R§D needs for such a system, the following alternative 
airangements ar'e possible: . • ♦ • 

1. The private organization itself can conduct the work or it may* 
. reimburse NASA if NASA does the work. ^ ^ • 

2. When the magnitude of the risk precludes direct private investment ^ 
^ ill R&D but the federal government agrees that potential benefits 

are of significant value, the government may undertake the R5D on 
a payback, royalty, or user-charg6 basis, designed eventually to 
recover the cost. ^ ' ^ 

> ; 

3. • The work may be done with joint private and federal funding within 

a system in which users pay back the investors*. 

The federal government will have royalty-free rights to the systems derived 
from the. federal R§D program. ^ 

These arrangements are outlined as j)ossibilities for assuring that this 
still-new field of space technology continues to develop aijd does not become 
stagnant after first -^plications. Our foresight is not considered adequate to 
anticipate fut^ure benefits, '^market situations, etc., that may develop* Great 
.care is needed to assure that lack of private investmejit in 'R§D does not halt 
the continuing iniprovement of systems while they are being usefully 'applied. 
Also, as further uses are defined and as replacement of less efficient techniques 
appears possible, development of heeded imp'rovecents must be assured* Jn addi- 
tion, the Panel believ^ that there will be ^ continuing need for scientific 
research which should continue to be supported by NASA through its estfiblished 
Principal Investigator system^ to evaluate the feasibility of significant 
advances. 
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SQNE ALTERNATIVE INSTITUTIONAL ARRANGEMENTS 
FOR FEDERAL ADMINISTRATION 

Several major institutional options for determining and coordinating , . 
federal policy with respect to practical use of ^ace systems have been consid- 
ered and are di^ussed.here. The Panel recognizes that many variations of each 
option are , possible, including' .combinations of two or more of. the arrangements 
discussed. However, the options are presented here aa alternatives. 

It is assumed that satellite applications will be perceived as increasingly 
valuable; otherwise, ^mostr^f t^e need for new* organizational staructure dis- 
appears. Nevertheless,, the current diygrsity of formal and ad hoc interagency 
arrangements fen: matching user needs^with^supplier capability underlines the 
importance of formalizing an operating framework that anticipates a growing need 
» 
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for consistency iUs^intei^agency policy. "^It is further assumed that organization 
al arrangements will need to adapt to the evolution of programs^ from the R6D 
phase through a transitional stage to the operational mode* ^ Finally, it is 
assumed that flASA will refiiain the source of launching and related services, 
regardless of arrangements for user participation or funding. 

Principal Functions 

f 

The Panel believes that a central federal administration is required to 
perform the followii^ principal functions: 

Prottiding general policy direction: 'Some focal point is required 
where general questions • of program initiation, emphasis,' growth, 
effectiveness, and duration can be debated and decided, subject to 
review by the President of the United States. 

^ ^ Setting priorities: Where there ap^ conpetitive demands for 

limited^facilities, products, or ^ace missions (and all proposals 
fall within establiShecf guidelines) some authority must determine ^ 
under what conditions and in what ov^ex competitor^ are entitled 
to xise, available resources. « 

Maintaining o^^ access- to data: The size and ^ructure of the 
market* for the output from space systems will be largely deter- 
mined hy the ease of access to data and by the extent of govern- 
mental commitment either to pi^ocess the data as required by 
^ various users or to *fumish technical assistance (and perhaps 

financial aid) to train tisers to do their own processing. * ^ 

• < 

Assuring oohtinuity md standaxdization: If it is to attract 
potential, users, any*system must provide a structured process 
for changes,' iE5)rovements or termination, and, even in the R§D 
. stage, must include some assurance of continuity and use of 
V, accepted units or^data formats^ • 1 

^ * Establishing prices: A central mechanism must determine how 
prices and user charges witj.1 be established for data or informa- 
tion products, use of facilities and other services. It must be 
recognized that the mechanism established for pricing vill probably 
play a significant role* in whatever international structure evolves 
for the application of space systems. ^ . ' 

, # 
Assuring formal contact between users xmd supplies: In addition 
to the inevitable and largely desirable plethora of informal points 
of contact between- suppliers and users of space technology, there 
must be^ some forpal structure for exchange of ideas, proposals, 

, criticisms, and evaluation. It is particularly in^ortarit to 

guarantee regular and .effective ^iccess for important users within 
nonfederal'^govemmental agencies, for example, within states, 
metropolitan areas, counties, and cities. 



Cto^dtn^^^ arui evaluattng program development 'and implm&Kta- ' 

Jvr^ "^^^^ ^ ^^^^^ P°\"^ "here prograo ii|leinentation 
IS carefully considered and where i^tegratioS if assSd in Se 

tition.^''^^ ^^^"""^ " involved in inqjlemen- 



Em^^w^ng nan-federal irwalvement imeeUent^ There kist be ' " 
a steady increase, particularly in the transitional stages in the 
^ount of non-federal capital applied to progra^nfLLd'at'n^SkS! • 
able products and services. The maximization of this, as well as ' 
■ imaginative institutional innovation to provide for joint public 
S^nvi^v ^""'"^"> should Be entrusted to a central body capable 
of involving operating agencies as required. ' . / P'W 

o«ti«I5%of !^ examined in some depth the advantages and disadvantages of three 
SscS^e^! ^"^^^^^""^\^^gement designed to perform the functions jSt 

Option I - Central Authority in An Existing Federal Agency 

I consists of placing in one of the existing Executivfe Departments 
or agencies hamng a major interest in useful applications of space syS^^e 

lZT7uZX"""''"l'^' performance of the r'e^uired function^^d Se d^ci 
sion authority, subject to appeal to or review bv tha j- 

Te^~L7seT'^''' '^r^ ™- T?i?^S?Satforw»t- 
stSf eSSL. ^r'"?.' °- fesponsibilities or location of sub- 

wiS ^ It would simply establish a. leadership role (a lead agency? 

Se fSu oflorLi ^^^P°"f;^ili^y as the State department ^er^fesl^ 
^JLr! • affairs. This optioij would require formal arrangements for/ 

S: r" Se.eot ^'^"^ '° ""'"^^^ / 
Advantages resulting from the choice of Option I include: 

U A- focal pointy now missing, would be prcivided for the establishnteht 
of policy related to practical use of space systems. Clea^ linerof -aiSSitv 
aird responsibility would be established; little ^ta^t-^ tW S^d eL^t «o5^ 

the head of the agency - subject only to appeal to the President. . 

as.tiri; h.if T-""^ the designated agency, a close relationship would be 
assured between policy decisions on uses and the realities of oDeratim,pi L^ ' 
technological capabilities. Somewhat more expediS:i^'p^1g?es^Wp%^^ to 
Sii^ol^."''"?-'" ^ght be achieved beqause a sSgle agenc^^ould 

neuSa iS'ml^hi'L^f'T- '^^"^ a user; ils sistSItive 

neutrality mi^t lesseiyfears that some speciaUzed discipline might get unfair 

sibility of greater financial support, at least for R§D projects ■ since the 
lead agency would be e:q,ected to se^k appropriation of a'la^gS shfS oflLds 



than the other participating agencies and NASA has, at least to this point, a 
histor>' of relative success in getting financial support. 

* f - 

3. If NASA were not the lead agency, a closer and more mitually informed 
relationship might develop with at least some major users. The lead agency 
would presumably iiave facilities for and experience. in delivering services direct- 
ly to the public. There should be less danger that the program would be driven 
by technological capabilities* and aspiratipns rather than by realistic prospects 
of uses with reasonable cost benefit potential. The odds would improve that the 
lead agency would invest in systematic. training of present and potential users 
and thereby increase the market for data products, at least in the agency's own 
field. 

4. There would be great bureaucratic strength in having the point of 
coordination in an established and functioning agehcy with line responsibilities, 
budget leverage, congressional and public constituencies and direct communica- 
tion with the White House. 

On the dther hand, disadvantages of Option I include the following: 

1. Jealousies and discontents in the agencies not chosen as lead agency 
and their constituencies might make Option I unwork^le in practice. Refusal 

of agencies (and their congressional constituencies) to accept subordinate status 
could lead to pressure for splintering of functions and systems and for multiple 
exemptions from the writ of central authority. _ ^ • 

2. There could be widespread worry that programs would be biased in favor 
of the substantive specialty of the chosen agency. The effects could be unfortu- 
nate if the agency actually indulged such biases or unduly penalized its own users 
in order to appear to remain neutral. 

3. If NASA were the lead agency, there could be a continuation and perfiaps 
even a worsening of the gulf that noK separates present and potential users from 
decision and management processes except within small and informal networks of 
individuals wiiom SASA^ow consults. There might Be very strong pressures to 
ei:5)hasi2e programs ,that pursue theoretically defined technology capabilities. 
Also, any other agency would be a professionally familiar and acceptable judge 
of the "merits of proposals in at least one spe^iialized user field. NASA has 
recognized expertise only in aeronaut i£^ -and/space technology and related 
ground support systems, in spac6 sciences andl in management of large ox complex 
projects.. Finally, NASA* would be taken out ok the Service role it has tradi- 
tionally considered most conducive for effective development and operation of 
techno IcJgy. ^ 

' 4. If NASA were not the lead agency, th6re would be a greater possibility 
of in^asse between users and suppliers. Also, because substantially less exper 
tise in space technology exists in agencies other than NASA, l^ge-scaie tech- 
nicaT training of the agency's personnel would be required or the agency would 
need to hire a substantial number of new people. , f 
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5. "rtiefe are dangers inherent in relying on the budget and appropriation 
process of any one agepcy as the principal support for space application pro- 
grams. The size and nature of the effort could be greatl)^ affected by a few 
individuals (for .exaii?)le, the chairman of a congressional appropriations coimnit- 
tee, an 0MB unit chief) whose attitudes towdrd the lead agency might be d^tei:- 
mined by factors other than the effectiveness of the programs but who could be 
extremely influential in deciding the nature and scale of approved investments* 

Option II - Central Authority in ''New Federal Agency 

Option II assumes the creation o£ a new agency whose sole purpose is to 
perform functions discussed at the beginning of this section. Operational, 
responsibilities of other agencies would remain undisturbed. An analogous 
example may be the original form of the Office of Economic Opportunity (OEO) 
(excluding its operating functions) or the role of the U.N. Development Program 
vis-a-vis the U.N. special agencies. In both these cases, -the principal leverage 
of the coordinating agency has been that the bulk of the funds involved flowed 
through it. This would have-to'be the case for Option II as well. To be effec- 
tive the new agency might have to be placed" in the Executive Office of the 
President; 

Advantages of choosing Option II include the following: 

1. A new agency" would carry no historical baggage of substantive bias " 
nor any scars from past bureaucratic controversies. It could be the fobal point 
for developing a Tiew mtzltidisciplinary constituency for practical applications 
of space systems as the trend continues toward overlapping needs and uses. 

• 2. Interagency jealousies should be minimized as should tiangers of sub- 
stantive bias* Existing agencies might find a new agency easier to accept than 
a lead agency selected from among them. The objectivity of a new agency should 
te more credible .to the President, the Congress, and the public than that of an 
existing agency. * 
*• 

3^ A new agency would - leave NASA -Kith the responsibilities for service 
and technological develppment that it- has always preferred^ 

Option II appears to have the following disadvantages: 

U Current budgetary considerations and the attitude of the general public 
toward priority for space programs make Presidential and/or Congressional 
approval of a new agency very dubious. Additional costs would be unavoidable' 
and highly visible as new appropriations were requested and debated. St»t-up 
time wouid be considerable.. 

2. A new agency would probably be in a weak position in dealing (rith the 
well-established Executive Department and agencies, 'including NASA. The OEO 
example is not ah encouraging one, even though the agency leverage has included 
allGcatioif of billions of dollars. 
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3. A new agency would create unpredictable n^w patterns of user aggrega- 
tion. Congressional responsibility, and constituency formation, a new environ- 
toent wKich could as easily be unfavorable to progress in practical .use of space 
systems as it could be .favorable • It would also add to the image of complex 
and geiTtjtally impenetr^le federal agencies which already discourages many 
present and potential users. 

4. A new agency might be strongly attacked, as central allocative agen- 
cies frequently are, by specialized constituencies. In such' a case, as' a new 
agency, it would be at a disadvantage in having no tradition of established atid 
indispensiblfe functions. 

Option III - Central Authority in Statutory Interagency Cbnnnittee 

The most logical implementation of Option III would be. to build on the 
present Conanittee (ICCERSP) which at present deals only with earth j^esources 
survey programs. ICCERSP was established pursuant to an (MB directive which 
gave it official life through the beginning of calendar year 1975. Chaired by 
the NASA Deputy Administrator, who is charged with acting as an rimpartial modera- 
tor and not as a representative of NASA, the Committee consists of assistant 
secretary or comparable level representatives from major user agencies. Its 
, principal charge has been to draw up a comprehensive plan for federal investments 
to be used in observations of earth resources. Issues of general policy raised 
by one or more memb^eirs are discussed and the CQmmittee perform? limited analyses. 
It has no veto nor other formal power nor is there' any mandate that issues be 
brought before it. Nevertheless, there is evidence that its deliberations cany 
some weight in NASA and other participating agencies, despite the fact that 0MB 
has twice rejected draft plans it has proposed. 

Advantages offered by Option III include the following:* ' 

.1. An interagency committee with broad representation should minimize 
Agency feelings of ©xclusioji and professional si^ordination; 

2* The arrangement should require only minor new expense and st^t-up 
time; Compared with, the legislation which would be required for. other oj)tions, 
an autTiorization for such a comndttee would probably be the most likely to be 
adopted by the. Congress at this time. ^ 

3. An interagency Committee would help to keep all participants aware . 
of priorities and problems in different fields and might reduce tendencies to 
paro&iialism. * t . » 

4. ^ No major adjustments would be required in the existing structures of 
agency and Congres^jLonal constituencies, in appropriation structures, or in 
operating res^nsr^ilities. ' • 

5. It would provide a forum for debate and ,a clear point of decision on 
all issues raised. 

• . ' -3 6 • ; 
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The following disadvantages may result from Option III: 
^ • 

1. Interagency connnitteeis are notoriously weak struct;ures for decision 
making. They tend ,to be useful forums but not effective in decision making 
because they aje rigidly structured and rather indefinitely linked to operational 
control. They can often be ignored vwith impunity by strong agencies, even when 
their rep^-es^ntatives serve on such committees. 

2. Action within a committee forma,t might be slower on the average than 
with other options. There might also be a danger of "lowest-common-denomnator" 
policy formulation which could compromise -program substance. [ 

. 3* The position of the chairman might become delicate and difficult as 
data become more valuable and competition more intense. The chairman probably 
could not function unless he had the personal and visible confidence of the 
President. Most successful examples pf interagency committees with decision 
making powers have been, chaired by cabinet officers-^r members of the : 
Presideutal staff. In this arrangement the Committed often is dominated by the \^ 
chairing agency. However, the National Aeronautics and Space Council was an 
example. in which the chairman was not a line operating official and a lack of , 
inq^act was apparent. 

. . f • . Committee might be less effective than other suggested structures 
in 'bridging the gap between users and suppliers. Federal agencies would pos- 
sibly screen the needs and suggestions of users and might receive little 
challenge from other agencies who might wish reciprocal treatment when their * 
own interests were at stake. • ' ^ ^ ^ 



Some Options Not Analyzed t ' . » . 

♦ • 

Several arrangements are regarded as possibilities too remote for setious 
consideration within the time available at the study. Among these are the 
following: ^ . - 

1. A multi-tier^ governmental, entity (for Bicample* a federal-stati- 
metropolitan- local governmental construct) v^ith some form of proportiontfce 
representation fTOm all levels. 

2. An independent public-benefit corporation, including representation" 
from several levels of government and from the private sector. (It should be . 
noted that such a corporation was considered by the Panel on Agriculture, 
Porest,, and Range* and is discussed in the report of that Panel.) 

. 3. An organization which includes representatives of foreign governments'" 
and/or corporations. & ^ 



Panel on Agriculture, Forest, and Range. Practical ApplicaUona of Space Systems, 
Supporttng Paper 4: Repori of the Panel on Agridulture, Forest and fiange. Report 
to the Space Applications Board, National Research. Council. National Academy of 
Sciences, Washington, D*C. , 1975. ' ' 



4. Allocation of central functions to 0MB, thi National Science 
Foundation, a re-established independent Office of Science Advisor to the 
President, or some otl\er element of the Executive Office, 

5. Division of central functions ainong sevei/al existing operating agencies. 

A. Proposal for an Institutional Mechanism 

Extended discussion of the options has led tne Panel on Institutional 
Arrangements to two conclusions concerning the possible options for determining 
said coordinating federal policy and implementing^ programs to meet user needs in 
applications of s^ace technology: * 

!• No practicable option is free of defejtts or risks>^ 

2, The urgent need for effective performance of the eight central'' 
functions is best met, under present /circumstances, by a variant 
' of Option III, a statutory interagenjcy committee. 

Accordingly J the^Fanel^recormends that alNational Council for Space 
Applications be established by act of Com^ess. 



Implementation of the Proposed Institution 



history supports skepticism about 
lich must include representation 
iere ^are, however, examples of such 



The Panel fully recognizes that much i; 
an interagency committee, particularly one 
from most of the large federal agencie^* 

committees sthat have been reasonably effective. The Panel believes, for example, 
that th,e history o£ ICCERSP provides some reason for confidence that a pattern 
of cooperation among agencies interested in space applications has been estab- 
lished which may carry over into a broader | structure. Since ICCERSP as struc- \ 
tured has serious inadequacies which pi-eclude broadening its mandate by simple 
executive action, the Parcel believes that khe National Counci-1 for Space 
Applications must have statutory authorization. The Panel strongly believes 
that the Council cannot function within tne federal bureaucracy and deal 
effectively with controversial issues unless it has a full and specific mandate 
from the Congress. It should be establisjked by statute and charged with 
responsibility for the eight central functions for all practical applications 
"of space systems: general policy direction, priority setting, maintenance of 
open access to data, assurance of continui,ty and standardization, pric^ng^ 
establishing formal contact between users and si^pliers^ coordination of ^ 
*in5)lementation and evaluation of program development, and* encouragement of non- - 
federal involvement and investment. As in all federal executive office programs, 
this authority will be subject t6 the review and Approval of the President. 
We also believe effective performance (f£ the proposed Council reiiuires statu- 
tory provisions fbr the following: 



\ 
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' 1. Expap^ioft of menibersTjip so 'thjat the Council includes as participating' 
members all federal agencies with legit^.mate and substantial Interests in the 
application of space technology. This probably sh^ould include most Executive 
Departments, NASA, the National Science Foundation, and other independent * 
agencies • A precise li^t shotlld be wprked out as part of the authorizing legis-' 
Ration. The Panel also believes, that state and local govemmenjal agencies 
should participate and that the law should direct the Counc^l^to .evolve effective 
and Equitable means of assuriqg th^ir representation. These agencies 'should ' 
acquire voting status as soon as possible and certainly within a very f^yeafs. 
The statute should specifically prescribe t±at, in the meantime, ^ate^nd local- 
observers must be invited to all Council meetings, whether open or executive* 
sessions. ^ 

2. Designation of the chairman since, despite the reasonableness the ^ 
* case for an indepfendentiy appointed ch^irman^- the .Panel' belijsves that the rele- 
vance and effectiveness of the Council will be best -served by a statutory 
designation of the NASA Administrator as chairman.. We believe he has a strong 
position an operating official, an incentive for space application programs, 
and impartiality among us^rs. Experience has suggested that it can be feasible 
to vest the authority for a government -wi'de leadership role in the head o^ an 
existing -operating agency pvovided distinction between' the two positions is 
maintained. In the case of the proposed Couficil the distinction can be rein- 
forced if the Chairman does not al5o serve as the JJASA representative on the 
Council. TKe role of the Chairman should be objective leadership and should 
include as needed his- acting as a moderator. * , 

Z. • Establishment of indepehdetit sta&f which should be small and profes- * • 
sional with no bureailcratic allegiance to o^" dependence^pon any mem^?er agency. 
The staff, under Council direction, should be empowered W prepare agendas, 
perform Analyses, arid coordinate •the activities of operating agencies* 

4. Specific responsibility for user involvement, in that the CounciT 
should be charged with (1) building a nationwide process whereby user views are 
solicited, aggregated, and taken into account, (2) determining ^e U.S. ro^T in 
such a process Worldwide, and '(3)* developing a procedure by which, wh^re possible, 
non-federal interests gradually assume control^and funding 'of space systems 

and their applications as they bepome operational. Delegating 'these responsibil- 
ities^ to the Council does not imply that Weakening- .connections between operating 
agencies and the us er^ community is necessary or desirable.. The Panel belieyes 
that ^ central body with a broad mandate and perspective can help effectively in 
phases of user involvement that^^now are somewhat neglected. 

5. Appropriations administered by the Council for financing experimental 
p^o^raras in institutional development* Many of the end u§ers of space-derived 
information. or services will be personnel in s tat a and local (governments, and 
in business and industry, who have little knowledge of or interest in space 
systems'. For the data or services to be used effectively, however, these people 
must be aware^of what is available, its usefulness, and they must have the knowl- 
edge and skills to put it to practical use. It is essential, .tdo^ that 'they be 
involved in making their needs known, to Kelp in matching rec[uirem*fents with the 



capabilities of th^ space systems. Thus, in carrying out its mandate, the 
Council should budget ^ sma^l allocation of funds for ^Experimental institutidnal 
developmeat programs^-- program^ aimed kt strengthening^the capability of non- 
^ aL/^sers to participate effectively in the useful applicatijon of space ' 
lisl The programs should ve carried out not by the Council but by appto- 




e federal agencies. 

.6. Public reporting, in that the Council should be reqilii^ed to prepare 
fdr the Congress an annual report summarizing majoj issues and decisions .and 
outlining future plans and. assessing future, implications^ The Pjanel feels that 
a strong comraittneht tp open debate and ful^ di5cl6suxe has been 
jstrengths of the U.S. spa^ program. Interim reports could .be r 
Co^gres^ at any t;ime. - ^ \ " ^ 



Dne of the 
quested by the 



7. Establishment of specialized s,ubgroups which', in order to function 
effectively in each of the specigilized'disciplines for whfth spape technology 
applications are useful^ should include* working-level officials from the. ^. . 
agenci^ most concerned with each fiel^ of application.. Specific subgroups* 
could be set up when invplvement and development are fairly Clear (fo^ example, 
in communications) and' the Council should be .empowered to establish SvUch groups 
as it feels appropriate.*' The Council' also should" be empowered and encourciged 
to delegate to duly authorized^siibgroups. appropriate pperajiirig and decision ^.^^^ 
functioij^. This provision for a subs true ^^hf;^ should reduc^e the raultiplicjity o|7 
, committees, panels, and task forces tHajt -have evolved in. tills past to meetVth,^ 
institutional needs which now will be. met by the 'Council. ' , * ' 

• ' • • ' *V . \ 

>■ . ' ^ ^ ' 

Given these statutory provisions, it 4s the judgment of the. Panel that a 
National Council can perform the .central functions which the Panel feels are ^ 
vital to sound programs of space applications. . The Council will not displace 
any 'current or future operating agency nor will it. in any sense eliminate the 
'nprmal budget process./ 'It' should have flexibility and accept readily the need 
4:0 adjust its role according to* the requirements of R^D, transitional, and * , 
operational phases'. The goal should be to provide a vital center apd $l basic 
point of reference for' a» constantly* evolving program. With. this goal and a 
strong sense of common 'purpose, we believe that the federal and non-federal 
suppliers and users can join together in a responsible operational aarrangement 
that exercises' the care needed in developing applications of space systems and, 
at the jsame time, realize their full potential. 

J, » ' 

„ ■ ■ INVOLVEMENT OF NON-FEDERAL. USERS • . } 

the Panel has reco^ized the dvidence^ of problems in the involvement 6f 
non-federal users in applications of space, systems to j)lanning^ decision making, 
and providing and < regulating public and private services. ,lt has focused on 
the roles and functions of various users in the* planning, design and develop- 
ment, test and evalu^ion, and implementation of such applicatiQns. It'^ecifi- 
cally has addressed institutional arrangements, developments, and realignments 
that can foster effective involvement of non-federal users in the^decision 
process and make it possibly for them to use such applitatiqns more. effectively 
and extensively. s ' V • ' 
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It should be noted that the guidelines for the* 1974 summer study provided 
by the Space Applications Board included the following limitations: 

* 

Major focus was to be on the applications of space systems; "spin- 
offs" and utilization of technologies developed as part of the 
space program were to "be treated only peripherally. 

The question of basic research and science activities was not a 
subject of the study. 

» 

Consideration in this discussion is limited to the distinction between private 
and^ublic non-federal uset ^oups. It is clear that thes9 users fall into mkny 
.categories^ such^as aperating agencies, planning and support agencies, and 
executive management agencies in both the public and private sectors as well as 
elected policy-making officials in the legislative and executive branches of 
government and corporate policy officials in "the private sector. It is also 
clear that each such category of users .will relate differently to the applica- 
tions process and any extrapolation and refinement of the general treatment here 
should accommodate such differences. 

Several additional assumptions were. made by the Panel, as follows: 

An effective space applications program must. integrate the innova- 
tive process throughout, from R§D planning to 'widespread use;. 

The pattern of user concern and involvement follows the pattern of 
investment and information requirements illustrated in the invest- 
ment decision model of the Panel ion Costs and Benefits*, that is, 
both increase from R§b through the operational stage; and 

The changing nature of federal-state-local fiscal and program • 
* responsibilities requires changing federal-state-local relation- 

ships in research and technology, more effective and pervasive 
application of research and technology, in domestic problem areas, - 
and ch'toges in the extent and nature of technical assistance ^needed 
by ststte and local goveiiunents. 



Major User Concerns • * . ^ 

The desire for (and the nature of) involvement by npn-fedetal users varies 
within each of the three *ph|pes o^ space systems* evolvement. Institutional 
arrangements for technical support functions are of relatively little concern 
to either pubjic or prime users at any phase, if the functions are being pro- 
vided. Of course, however, several policy questions such as who pays, pricing 
mechanisms, and access to such services are of mkjor. in5)ortance. to both public 
and private users*. Institutional arrangements for the conduct of R§D in space 

*Panel on Costs and Benefits. Practical Applications of Space System ^ Supporting 
Paper 11: Repozi^ of the Panel on Cost^ and Benefits. Report to the Space Appli- 
cations Board, National Research Council. National Academy of Sciences, Washing- 
ton, D*C., 1975. 
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technolog}' also are not a major concern of public and private users. Again, 
however, a number of policy questions, such as the level of investment in R5D, 
the directions and trends o.f the RSD, and the priorities assigned are of interest 
to both public and private user^. 

Policy and operational services are areas of major conc^znr-mj^ic^l^ly 
in the transitional and operational phases, where substantial invol)?fement of non- 
federal users is necesiary. Operational 'questions about data syst^as such as 
the nature of the data, thejr character, precision, and density, the frequency 
and area df coverage, the response rate from demand to delivery, and the ,ease 
and cost of access are all iii5)ortant. Also of interest to the public sector user 
is the degree to which accessiblity to data and services is based on cost or 
ability-to-pay or is based on capability-to-use, rather than on some priority of 
public benefits. 

Substantial user involvement is Required tjo assure that user needs govern 
or, at least, are effective in defining collection, distribution, and analysis 
systems so that users have the opportunity afiS the capability to utilize the 
data. The same is true fbr communications and other space-derived services. 
The nature and form of such involvement are major institutional problems requir- 
ing innovation. 

Users desire' substantive roles in the making of policy decision. The 
principal functipz^^ listed in the preceding' section of this report are of sub- 
stantial intejrSsL lb non-federal users and must be responsive to their require- 
ments • Some user groiq)s have federal counterparts which represent their inter- 
ests to some degree, but it is clear that user groups often do not see their 
federal, counterparts as speaking adequately for their interests. 

Because non-federal public agencies may not hav^ the same capability as the 
private sector to develop an integrated picture of needs and requirements nor 
the well developed political mechanisms th^t the private sector has to i^epresentv 
their needs. and influence executive policy, the ^leed may be more acute for direct 
participation by non-federal public agencies in the policy making. At the sam^ 
time, however, problems develop in providing for direct participation because 
it is difficult. to determine who speaks for agencies within the states, counties, 
or cities. In spite of these difficulties, institutional mechanisms must be • 
worked out to assure the representation of state and local users in ^e policy 
making process. 



Institutional Problems and Barriers 

Many problems and barriers to the effective application of space technology 
by non-fedefajl users have been touched on earlier in this report. It is -useful 
to discuss briefly^ specific ones that are prominent in the ^literature and have 
been brought out by user panels in the present study. 

Many^ problems arise because of the breadth 'of possible applications. Infor 
matibn or services provided by space systems can be applied to a wide range of 
substantive domestic problems as in environmental majia^ement, eaorth resources 
management, land usejplanning, prublic works, transportation, health c^re 
delivery, educa^^i-oifTnousing, etc., and hence serve a great diversity^dE, multi- 
plicity' of users. The dijr^rsity of users who currently apply data or jsenaceS-. 
from many sources entails discovery of unique and localized application needs. 



However, economies of scale argue "foj developing standardized programs to serve 
multiple uses. This puts a significant requirement for adaptation on the user. 

Many probleris stem 'fromi the nature of the user community within the non- 
federal public sector^ ^irs\ it is fragmented both in levels of jurisdi<:tion 
(that is, cities, counties, substate regions, and states) and within Bjultiple 
jurisdictions at the same level. Even within a single Jurisdiction, many 
agencies may be involved in a problem in a given are*a, with little or no 
coordination. Moreover, there are few provisions for systematic transfer or. 
dissemination of information between or within varioxis levels of government. 
T^is user fragmentation not only inhibits the 'development of an aggregated set 
01 needs upon which to base a realistic and useful applications program, but 
also creates a major marketing problem for programs which might be responsiveT 
Second,. many state and local agencies have insufficient awareness of technologi- 
cal opportimities' and inadequate capability to 'assess the opportunities and to 
adapt them 'to their own needs. Third, potential users generally lack the abil- 
ity to articulate needs in language that is meaningful to developers of technol- 
ogy, tha?t is, in tei:ms that assist suppliers in providing solutions to user 
problems. Finally, among users there is a lack'of management experience in 
specifying goals and policy objectives, in planning programs and budgets to 
achieve objectives, and in monitoring and assessing functions for program modifi- 
cation and improvemertt. 

Similaf^ly,. problems arise on the supplier side. There is a lack of aware- 
ness* among technologists about state and local decision making processes and 
about the institutional, financial, and political constraints within the systems. 
Many programs for technology application provide incremental improvements to ■ 
ongoing functions and the supplier does not have an appreciation for. financial, 
political; or organizational costs of change. 

While these deficiencies have ^ignifiWt in^sac^t on the R§D phase, they are 
.particularly important in the transitional phSse. The decisioi\ to gb to an 
qjeratiohal, phase depends on demand and the ability to demonstrate an extensive 
potential market. Yet', while the need may be recognized, the demand may not be 
articulated. The awareness, capability, and hence demand of many potential users 
lag behind available technology, and very few mechanisms exist for the aggrega- 
tion -aira ex^ession of user demands. 



Reconpendations 

4 

It is clear that serious institutional prohlems^relative tp non-federal 
users hinder the effectiveness of practical uses of space systems. . The Panel 
has recommended the creation of a National Council for Space Applications. 
Certain aspects orf that recommendation are germane to the question of non- 
federal *user involvement. ^ ^ ' > * 

The principle of formal menfcership for non-federal public user agencies oft 
this recommended National Council addresses a major institutional concern of 
such user5 jiamely,' a substantial role in policy direction and priority setting* 
at every stage of the applications program. In addition, the assignment to the 
Council of responsibility for assuring formal contact between users and 
suppliers, for assuming aggregation and representation of users, and for initi- 
ating experin^ntal* institutional deve'Vcpment>progr;ams deals directly with the 
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problem of assuring involvement pf non-federal users. THe following recoimcenda-^' 
tions expand i^on these ^points^ particularly in the interim period before the 
Council begfns to function:' * * ^ , 

2. In order to capitalize on the benefits made possible by fecl^ral 
investments in space technology R&D and to vnarease -the produc- • 
'tivityj ZeveZ^ and quality of sen^ice provided by ^tate and local 
governments^ inareastd scope'^and level of utilization of space^ * 
derived information and' services by ^tate and local governments 
should be a specific objective. Therefore; systematic development • 
- within the non^ federal public sector of a capability to use 
specific applications should be a rmjor part of the applications 
program and an explicit responsibility of the proposed National 
^ Council for Space Applications. 

r * / 

2. In furtherance of pie preceding recomiendationi experimentation 
with institutional arrangements that^ in cooperation wiiii users^ 
f increase the utilizations of space technology .in the non-- federal » 

public sector J should be an integral parp of space applications 
programs. Such an experimental program should include pilot 
pro^^cts using field testing techniques that) 

a. ^Are not regarded as precedent setting before the fact^ 

ib. * Do not imply advocacy of a particular institutional approach^ 

c. . Do not imply continuing federal support^ and 

d. , Provide for independent evaluation. 

The e3q>ected outcome of -such pilot projects would not be standardized 
institutional models but rather a. better understanding of and experience with 
various' institutional arrangements in different geographical, political^ socio- 
economic, and cultural contexts. Experiments should^ focus on stimulating the 
acquisition and use of data from space systeii&s^hit)ugh specific attention to: 

1# User. mechanisms to define and assess user requirements • » Eii5)hasis ^ 
should be placed on a diversity of mechanisms' and on encouraging 
incorp^ation of technieal talent fro^ universities', nonprofit 
research organizations, and the private s*ector to assist .and to 
increase user capability. * 

2. C^pability-bi^ilding programs to educate user groups on the nature 
and potential uses of data and services an^ on the kinds of soft- 

, ware systems to utilize them, to provide skill training, . to ' 

encourage the development if user management cap^ility, and to 

» ^ • provide assistance for adaptation of multiple -user packages to 
Specific local needs. w ^ ^ 

3. User systKiis for aggregating and communicating standardized 
requirements by jurisdictional, levels, geogrq)hical regions, and 
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functional areas of ixse such as earth resourfc&s, environmental 
quality, etc. • • . 

Planning of recommended experiments should t^e into consideration the results 
of assessment of previous and current institutional arrangements for technolog>' 
application, other NASA efforts at fosteringlnon- federal involvement, and current 
eDcpexipental efforts being conducted by the National Sd^ce Foundation, the ' 
National Bureau of Standards, and the technology transfer activities of other 
federal 'agencies. Potential institutional arrangements fox:.experimentation 
should be Jdesigned and proposed by users. 

J?. The Panel has recormended that responsibility for iMs program be ' 
assigned to the proposed Sational Council for Space Applications. 
BoDeverj because the Panel considers that this recommendation is of 
great vriportance, it believes that implementation should not wait 
for the establishment of the proposed Optional Council. According- 
^ ly, the Panel strongly 'recamends that a program of experimentation 
' be initiated^ vmediately by NASA with the cooperation and involve" 
ment of^relevant federal user agencies. Detailed planning for 
experimentation and other early implementation should begin as soon 
as possible y preferably this year. 



INTERNATIONAL .CONSIDERATIONS 



" As foreign countries continue to develop interests in space", it must be 
/ expected thfat they will have increasing impact on the U.S. space program and 
i^on space applications in p^ieular. Practical application^ of space systems 
have demonstrated an array of benefits which niost sovereign nations will viant to 
Pf^yit 1°"" ^."^"enry. It is natural for them to want to participate for- 
naximum benefit ^*.ith mmimum investment. The U.S. policr of free dissemination 
of technology has encouraged- foreign participation. It is reasonable to 'expect 
that this policy has -led and will continue to lead to decreased international 
tensions and can and will assist the. U.S. in its international relations. 

bariy in the space age, foreign coimtries provided sites fo^ communications 
satellite ground stations and followed with varying c^grees of understanding 
the accomplishments of the U.S. space pro^am. In later phases scientists of r 
other nations havp furnished experiments to be parried on board U.S. satfellites. 
nie European comnanity has. successfully launched scientific satellites. Ground 
stations for receiving satellite weather data have proliferated until now there 
are more than 1,000 stations in the world for receiving weather pictures trans- 
mitted automatically by U.S. satellites.* An inteimatioi^l telecommunication 
satellite consortium (Intelsat) has been formed and more than 89 countries are 
now members. Intelsat currently has 6 satellites operating which c6n provide ' 
^re thaij 24,000 channels for voice communication or 72 channels for television ' 
relay. . 

^ Today, a .-European space agency is building the Spacelab and various cdun- 
tmes are building or contracting- fpr domestic communication satellites, broad- 
cast satellites, and weather satellites. Navigation and control of internation- 
al, aircraft via satellites will soon be initiated, frazil, Canada and Italy haye 
.installed ground stations- to receive earth resources data from LANDSAT, and at • 
least five other countries are planning to install such" stations. These coun- 
tries are aware that the LANDSAT series of spacecraft is experimenUal and that 
the U.S. has' not made a commitment to pirovide continuity in the flow of data. 
NASA and user agencies have, however, been seeking approval of programs intended 
to provideTcontinuity of data. 

Increasing partjLcipation o*f foreign countries in space increases their 
ability to e^qjloit its potential. Recent licensing agreements have given Japan 
the technological- capability to develop a low-cost space transportation system. 
The time when foreign countries have the capabilities to "go it alone" is fast 
approaching. Obviously, economic factors^ will have a major effect on the ability 
of any country to develop .ah independent capability. 
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These factors contribute ti^ a new seiies of challenges and constraints for 
the U*S* space applications program as follows: ' • 

« 

!• Continuity of data flow is needed. An increasing nuiii)er of fojeign 
ground stations provides impetus for the continuation of earth resource surveys 
by satellites* However, foreign investment in ground stations and data process- 
ing facilities tends tx) constrain the ability to increase capability, or to 
significantly change the characteristics of the space systems. Implied commit- 
ments to foreign states are a major international consideration and must be 
considered in planning of space systems, whether current or future. 

9 

2. Data security may become increasingly pertinent. Current U.S. policy 
provides for open dissemination of all data acquired by NASA saftellites. Dis- 
semination takes place within a relatively short time after data acquisition. 
Countries with ground stations haVe agreed to open dissemination of data for 

^ the present. Currently^ however C NASA satellites are expevimental satellites. 
As technologies adVance, as abilrties to extract key resource information from 
data- advance, and as we move toward' operational systems, it must be expected 
that questions of data security will arise. If the United States is not to be 
deprived of the benefits which operational systems can bring, it should take 
the lead in developing policies relative to data dissemination, data processing 
and information extraction. 

3. The technological leadership. of the U.S. in spac^ communications is 
being challenged today. Concurrently, the fact that communication, satellites 
have entered into the operational phase for the conventional services provided 
by commercial communications carriers has led the Executive Branch to a decision 
to drastically curtail federal on communication satellites. Meanwhile, 
foreign countries are increasing their investments in space communications R§D 
and may leapfrog U.S. achievements.' Government sponsored R§D is required to 
assiire U.S. leadership in the emerging field of space materials processing and 
maniifacturing. U.S. leadership in the area of ^ earth resources may be similarly 
threatwed unless R§D is pursued vi^q^rously. Combined govemiaent-industry • 
teams in foreign co^ntr^es are pursuing" development of space data processing 
technology. 

4. Cooperative as well as competitive programs for applications of space 
systems are beginning to emerge. Meteorology is an example in which close 
cooperation has occinrred in exploiting space technology.. International programs 
such as the Global Atmospheric Research Program (GARP) are^'closely interrelated 
with the U.S. meteorological program. The Japanese are building a synchronous 
orbit meteorological satellite to work in conjunction with the U.S. Synchronous 
Meteorological Satellite (SMS). Communication^ is an area of cooperation ready 
for international competition. Earth resourcesr and s.pace processing are pro- - 
grams that are'nearing the possibility for either international cooperation or 
competitiop. ^ . . . < 

Foreign countries and international organizations such as the U.S. and the 
TVorld Bank have the same*problens as tlie U.S. in aggregating user nfeeds, con- 
solidating requirements, and establishing focal points for program participation. 
The recommended National Council for Space ^jplications, with strong assistance 
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from the Department of State, should establish methods for making foreign infor- 
mation needs available to U,S, program planners, ""These needs then should be 
considered in the formation of the U,S, programs, ' 

The Panel offers the following recommendations relative to international 
considerations 

1. The proposed tlational Comoil for Space Applicatione should 
encourage international cooperation in space applications pro- 
grams.^ Fonms should be encduraged for discussion^ of requirements • 
opvi aggregation of international user needs. Agreements reached 
with foreign countries should be compatible t>ith U.S. objectives 
for space applications programs md should not impede development 
of these programs. 

2. U.S. practices in dissemination of earth resources survey data ' 
should be subject to regular revi^ and modification to* assure / 

, consonance with domestic and foreign policy objectives. Space 
^applications technology should be considered a factor in achieving 
the broad objectives of U.S. foreign policy. 
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SPtCIAL ISSUES WHICH RELAtt TO PRICING POLICY 

ft 



The attention of the Panel has been drawn to a number of special issues 
related to pricing policy which while they clearly impact the deliberations of 
other Panels require^ particular consideration in the context of institutional 
arrangements. These include selected examples, existing legislation, and experi- 
ences and provijde a background for consideratioivof pricing policy. 



USE OF GOVERNI^ENT FACILITIES 




Existing legislation and implementing Executive'^Orders provide tha^^^^cSrtain 
' specialized government facilities^(such as NASA wind tunnels) can be made avail- 
able for use by public and private groups. A determination must usually be made 
^iiat the proposed work is in the public interest, that it does notVnterfere 
with the primary mission of the facility> that it does not unfairly|pon5)ete with 
qomparable private facilities, and 'that reimbursement is made for incremental 
costs of facility operation and technical support. An interesting question is 
whether experimental results so obtained must be made public. .At least in the 
case -of NASA wind |^unnels, con5)anies paying for the use of the facilities have 
proprietary rights to the dat^. . j 

• \ 

^CENSUS DATA EXAMPLE 

, * ' * 

^i^,,^^^ Data derived from a U.S. census can be released to .users in a special form,^ 
piWided that data are Efficiently aggregated that individual reporting imits 
canAot be identified. The Uj^S. Census Bureau will undertaj^e, on a non- 
T^ai4rference basis, special studies or tabulations provided that the requesf^s 
deemed to be in the Pjjfej^ Jjjjn teres t and on condition that the information so 
derived is madp pub 15|Bp?^|feil able. Reimbursement for the incremental cost is 
required from both pubn.c and private users and usually is Stipulated in a 
specific contractual ag^reement. • ' « 

J . 'T patent licensing * • ' 

Patent licensing policy for the U.S. government . as a whole is under review 
because of recent litigation. Currently, NASA patent licensing policy provides 



that NASA proAicts may be licensed either exclusively or nonexclusively. Equal 
opportunity to apply for licensing is provided, and the applicant must specify 
a royalty fee (which may be zero) that he is willing to pay. This fee is sub- 
ject to negotiation, Sfeare other terms of the license. Exclusive licensing 
reqiiires a determination that the propose^ use is in the public interest and 
that protection through exclusivity is needed to commercialize the technology. 
NASA has made it clear that the $ize of the proposed royalty fee will not bB the 
sole basis for awarding licenses. Monies derived from royalty payments flow to 
the U.S. Treasury and are not retained by NASA. 

SPACE PROCESSING 

Cost sharing agreements,' both international and domestic, are common. An 
experiment to grow crystals of relatively insoluable substances, to be conducted 
as a part of the Apollo-Soyuz Test Project (ASTP), is apparently the first case 
of industrial cost sharing that has occurred in the pr^ram of expea:iments'on 
processing of materials in space. Development costs •iJl^being shar^ttd ^equally by 
NASA and Rockwell International Corporation. 



OVERALL POLICY 

Pricing for several kinds of standard products has been devjm)ped within 
the federal govemmeat, Repprts ^om the U.S. Goveiiiment Prin^ng Office or 
the National Technical Information Se^fece *kre priced accordi^ to a general 
principle of generating enough reveny^^^ offset the publisMng^ and operating 
costs. Currently prices for earth obserli^atiQn images aqd daftg^^m^^the 
Department of the Interior, Earth Relfeirces Q^servation^^ ^€^|£eiiter * at 

Sioux, Falls^ South Dakota, and J^rom ^tfier ftderal data 'centers, are ^b^ed,^ 
recovery of costs at those centers. The o^^tive is that the disseminata^ ^ 

centers will eventually become self- support ing> , y - 

The Panel feels that pricing for space systems data^and services should 
be based solely on the objective of revenue generation, but shoula include con- 
sideration of other effects of price on demand and user involvemerit as discussed 
below. There are's-reas in vihidx prices should not only offset incremental costs 
but also help t,o ••recoup the coats of R§D. . ,TTiere are other areas in which- prices 
designed to generate profits \^ill shut off long term revenue flow and preyent 
realization of the largest possible benefits by, reducing incentives to users " * 
and limiting the number of cansumeif'S^ who can enter the system. The Panel rec- % 
ommends that pricing be decided according to policies established by the pro- 
posed National Coimcil for Space Applications, and should take into account the 
following factors: « - 

1. The phase of system development. In general, prices should include, 
more of the costs as the system proceeds from R§D tA^operational 
statils. ^sV^ 

2. Public benefit to pe derived fwom the prolfect or service. . ^>^/ 
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S. Marginal value of having a large body of users assesgid in terms of 

a. Efficiency of large scale systems Xf5r ^exanple, number 
and scale of launches, integrity of national or'global 
data systems), including economies of scale in ijianufac- 
ture and operation; 

b. Sensitivity to price of non-federal investments in per- 
fecting technology and supporting systems; and, 

c. The effects of providing a large number of centers for 
dissemination of space derived data, particularly in the 
transitional phase between R§D and operational. 

' 4, Effects of alternative price levels on market structure and equity. 

5. Effect on international commerce. 

6. Effect on U.S. capacity to maintain sufficient technological 
capability to 

a. Continue the U.S. role as a leader in development of 
peaceful use of space, and 

b. Assure continuity of service necessary for users to 

. decide that they can safely make Ipng term commitments 
and investments. 

7. Ripple effects of prices on economics o£ conyonents and supportiing 
systems .which may be needed for military or other federal programs, 
in other words, effects cm total revenue and expenditures of the 
U.S. government, > * 

The Panel recognizes that the cost of space derived information or services 
will involve a wide range of prices, rates for one-time aiid continuing services, 
and a variety of cost sharing arrangements. However, the Panel Tjelieves that 
consideration for each situation of the factors just listed will produce a 
pricing system which is sensitive to most of the elasticities >and ancillary 
effects which should be taken into account. J[n no case, in the Panel^s view, 
should pricing policy be goy^rni^d solely by short-term first-order effects on 
the revenue of the agency involved or of the U.S. government as a whole. 
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SUMMARY AND REc)^MMENDATl6*NS 



The capabilities of space syst*ems constitute a totally new technological , 
force developed within the United State,s beginning in 1958. In the decad^ and 
a half since the start of the space program, rapid progress has been made. in. 
^ application of space .technology.' Operational uses of weather and communi'ca- 
tions satellites already have, inyortant worldwide influence. The Panel oh J 
Institutional Arrangements believes that the full extent to which this still- 
new technology can serve mankind is not yet recognized. Indeed, the Panel feels 
that only fhe Surface has been scratched in applying space systems to earthly 
problems, that are recognized as currently or imminently critical. The Panel 
therefore, recommends that deliberate aid planned programs together with the 
necessary institutional arrangements be established to assure t^ze V)id&&t vos- 
svhle aipj^VLcaizLon of what has been and, is stilt being leamec^ and what is and ' ' 
can be done py^th tedhnology already' ccvaildblei 

The Panel's recommendations are aimed primarily at providing means for . . 
•invo_lying.,pptential users (within federal, state, and local governmental 
agencies and private sectors) in the early stages of planning and implementa- 
tion of spa^e programs, and continuing their involvement throughout three suc- 
cessive ph^es m the evolution of space systems, defined as follows: 

R§D phase, characterized principally by the need to .develop,' 
test, and evaluate technological capability with some advisory > 
involvement of potential users. 

Transitional. phase, characterized- by -a demonstrated technolog- « 
ical capability but still without a fully developed and, gener- 
ally, with an unproven user market. It is necessary to bring 
the technologists and potential users together. NeeSs of poten- 
tial users are tested' an**o.yaluated directly through institutional 
arrangements that can he effectively used for the third phase. 

Operational phase, characterized by available technology and 
defined user market. Weather and communications are obvious 
exauyles of areas -in which space systems are operational although • 
parts of these applications are stiljl in the transitional phase. " 
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The Panel has examined the req.uireinents of thesp three phases of space 
systems evolution to assure that^ its recomffiended institutional arrangements 
suitable to each. The principal resulting recommendations are as follows:*/ 

2. NASA should continue furnish the capability for technical 

support services through the operational phase^ with^particular' 
emphasis 'bn launching and tracking^ data acquisition^ and' 
general advisory space system support. • y\ 

• 

f 2. Open access to data for all users must be assured through a 

federal data management system but any user who has the incen- . 
tive to do so should be p^mitted to establish his cwn data 
gathering and processing system at his oum expense. We there- 
fore propose the possibility of a variety of data processing 
centers, with at least one faCl-safe link that oBsures to all 
users an opportimity for equal access. - / 

^ 3* i4 continuing R&D process mustl?e assured through all phases of 

space systems activities, NASA obviously has that responsibility 
in the R&D phase. Lack of a well-defined market rn^kes necessary 
a strong and continuing federal role in supporting (funding) R&D 
during the transitional phase. 'At the same time\formdlized uBer 
guidance should define R&D needs an4 evaluate results throughly 
that phase. Thus, joint funding with non-federal users should be 
encouraged. NASA should continue to '^serve as" the agency respon- 
sible for operation and fundi^^but should receive multi-agency 
support and participation^ lAa*ing the opemtional phdse^ users 
should fun4 R&D that is specifically intended for thHr" systems 
while broader national 'ne^ds^ defined'by users^ will be satisfied 
by NASA with federal funds when privqfie investments are not 
adequate. A systematic means should be devised fo7f user payback, 
of federal funds^ spent for R&D in this phase.. 

4. Although the Panel is concerned about the weaknesses of qommttte^ 
. as operating orggnizations^ it nevertheless strongly recommends 
the establishment of a National Council for Space Applications.' 
Potential users of space applications exist withiji federal^ state, 
and local governmental agencies dnd within the priifate sector and . 
their' needs extejid through a wide variety of disciplines. The 
proposed Council should have top-level representcttion from 
involved federal Executive Departments and agencies and should pro- 
vide for state and local governmental representation in its delib- 
erations. Such a Council is needed to as stg^e^ 'systematic policies 
and arrarlgements for coordinating us^r needs with the technoT^g-^ 
ical capability ^ that has been Cmd is being developed. An existing 
multiplicity of agreements and committees emphasizes the need for 
.such a coordinating framework, partirniLcG^ty as ilisers and the 
desirabili>fy of user .aagregation increase. 0ie proposed Comcil 
^ would exercise the foLlo&ing fimctions: 



, J , General policy direction . * 

V ' * • 

PrioTn'ty setting 

* \ Maintenance of open aJcpeas to data * » . ' 

Assimmo^ of continuity and standardization 

Coordination and evaluation of program development and 
implementation 

I 

Eatabliahment of pricing policy and prbvision for impact 
assessment . * / 

Assia*ance of formal contact between ihers and suppliers 

Encouragement of non^federal government inoalvement and 
investment. 

The Panel believes that the proposed UationAl Council Dill have suffi- 
cient pouer to perform effectively these evght maj'or functions only if 
the following requirements are met: 

. I. The Council is statutorily estcjblished*. 

»*f ^ , - 

2. Its membership includes all federal agencies hii-th a sub- 
^stjmtial interest ih space applications *and a system is 
developed by the Council for state and local governmental 

% ' f agencies siibsequently tb become members. 

3. The Chairman is the Administrator of NA^A. 

4. An independent' professional stdff is provided to the 
Council. 

5. The Council administers its am budget that should pro-* 
V vide fory among other activities ^ experimental programs 

conducted through appropriate operating agencies by which 
institutional arrpngements are developed by users. , 

6. The Council is responsible for assuring aggregaticpi and 
and representation of users of space-syetems application^. 

7. The Council is required to report at least annually^ and . 
otherwise as requested/ to the U.S. Congress. 

<* ■» * 

8. Siibstructures in disciplines requiring specialized appli-* 
cations are ^veloped and delegated certain functional 
'responsibilities by *the Council. ^ * * 

• • ■ -54 ■ . . , ■: ■ - 



The Panel emphasizes that Council reoonmendations wil% be candied out 
by existing (ig^ncies and that €he Council Mil not replace the exist- 
ing budgetary process, operaiicfial ^ responsibilities ^ o regulatory 
^functions* 

5. The Panel reootmends the formal establishment of an Experimental' 
progrm for institutional development and ev^liio/ti^ to d^ter- 
mifie. pie most effactiveyieans by whiph nonr federal potential . 
users can be' organized and encouraged to n^Oce effective use of 
space ^systems./ 'This program should be initiated immediately by 
NASA^ Put\s7unitd be^^pigfied to 'the Ifational Cbuncil-as soon as 
,^the *Co.uncil is operable.- - / 



In conc^ision, the Panel on inst:itvttioi«a Arrairgement believes space appli- 
cations ^carried out "in a aatur^'way with reasolji^le constraints , to assure a 
soundly paced program should provide major long vt^rm benefits to all- mankind. 
Technology is clearly at the^poiixt where e'xpanded and extensive u^es can be made 
aj[id' should be encoiiraged. Implementation of^the recommendations of this Panel 
and ,af other Panels in the i974 study require- enlpged legislative "aujAprity. 
We believe that pt>licies a^id authorities defined in the Na tional Aeronautics and 
Space Act of 1958 should be extended to assure the m^^s' and to en5)ha^2e the 
icpoirtaixce of applying the space systems capability ihat has- been an4 is being 
successfully .'developed. . * . . ^ 
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